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@ Such were the specifications in part of 
a large wire and rod manufacturer when 
asking for bids on eight radiant tube covers 
for annealing, normalizing, and spheroid- 
izing. It was easy to meet these specifica- 
tions with Surface Combustion Radiant 
Tubes. The exclusive feature of long flame 
travel — made possible by progressive 
semi-diffusion combustion permits ad- 
justment of temperature distribution and 


SURFACE COMBUSTION CORPORATION . TOLEDO, 
‘ 
BEREVER BEAT 
ysED IN INDUST 
: 0 
34 YEARS 


———2_*0 100°F. per hour 








rapid heating without over-heating ... The 
illustration shows some of the eight covers 
comprising this one installation. Both low 
and high carbon steel, and low and high 
carbon alloy steel are heat treated. Each 
base will accommodate a charge up to 
7000 pounds. With a cold cover, a charge 
of 4800 pounds can be heated to 1380 F. in 
five hours without overheating the outside 
strands. On such a heat the fuel consump- 
oH1o §«(on is between 1,000,000 and 1,250,- 
000 Btu's per ton. With a hot cover 
the fuel consumption and heating 
time is considerably less . . . Write 
for additional information. 
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NEW TOCCO junior HARDENS 600 
AREAS PER HOUR ON 100 ROCKER SHAFTS 


Unusual Fixture Enables Leading Truck Manufacturer 


@ Faced with greater demands, 
General Motors Truck recently 
installed one of TOCCO’s new 
MG 10 Juniors to help boost pro- 
duction. Today, this Junior unit 
is locally hardening 100 Valve 
Rocker Shafts per hour—at six 
areas per shaft. These shafts 
are %'' diameter x 16%" long 
Note the novel TOCCO fixture 
which can be easily changed 
to accommodate five styles of 
rocker shafts varying from 14” 
to 36” in length and having 
from 6 to 12 hardened areas. 









Shafts slide down channel 
on rollers through inductor 
and quench. Rotating fingers 
of fixture stop shafts at the 
proper points so that the auto- 



















to Meet Increased Production Schedules 
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matic heating and quenching 
harden the specified areas. 
The hardness is closely and 
accurately controlled. There's 
no scale, dirt or distortion — 
and skilled labor is not essen- 
tial. Here’s surface hardening 
at its best—and fastest! 


All of TOCCO’s five new 
MG 10 Junior models are self- 
contained, with high frequency 
motor generator sets and full 
pre-set automatic controls. 
Occupying but 5'x 6'8’’of floor 
space, you can install the new 
Junior quickly in a produc- 
tion line. There, it will reduce 
former handling costs between 
heat-treat department and 
machining line. MG Juniors 
can be furnished with one to 
three hardening stations and 
a variety of fixtures for local- 
ized surface hardening of 
many different parts 


If you are a small-parts 
manufacturer and wish to re- 
duce heat-treating costs while 
speeding up production, it will 

pay you to investigate the 

TOCCO MG 10 Junior. Write 

for full information—and 


learn how TOCCO does it 
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») HY use annealed die blocks 


when there’s\a™“‘tailor-made’”’, heat-treated, die block 





that serves your purpose better for many jobs? 
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‘CU‘PRO- -DIE 


TEMPER 


“<a (*Face Hardness: 66-62 Scl. — aired B.N.) 
(Shank Hardness: 55 Scl. Max. — 375 B.N. Max.) 

OU no longer have to pro- drawn shanks machine readily. 

duce thin-section forgings @ So... why assume the risk 

(such as illustrated) in annealed nealed blocks? What of the lost 

and hardened die blocks. Im- and expense of hardening an- 

pressions can be sunk in FINKL’S sions? CU-PRO-DIE eliminates all 

newest block in the high range of time correcting warped impres- 


hardness indicated.“ The special- these troubles! 


This grade of block is also furnished in: 


TEMPER No. 1........ Ee PEAR 60-56 Scl. 423-388 B. N. 
TEMPER No. 2......... ; reer 55-52 Scl. 375-352 B. N. 
, TEMPER No. 3 ......... ied phen 51-48 Scl. 341-321 B. N. 
~\\ > Convince yourself. Give CU-PRO-DIE a trial. 











A. FINKL & SONS CO. 


n 860 
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New Device Helps Measure 
Heat of Rotary Kiln 


An easy way to check the temperatur 
gradient along a rotary kiln, without using 
slip-rings to connect couples to the portable 


been worked out in 





pyrometer, has just 
connection with a Sherwin-Williams Com- 
pany semi-plant unit. 





{owe SHANK & FINDINGS CO'’S 
S-C AUSTEMPERING MACHINE WITH 


MICROMAX CONTROL PYROMETERS 
RAYOTUBE AND THERMOCOUPLE 
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The kiln is about 20 feet by 7, and turns 
at a few revolutions per hour. Thermo- 
couples are installed along its side, using 
ur standard protecting tubes and Universal 
¢ he ids On «¢ ich he id, h wever, is 


*? 
a new tvpe of special pin-plug terminal. 
Leadwires from the L&N Portab lem- 
rature Indicator No. 8657-¢ end in 
receptacles for these plugs and can thus be 
snapped onto the heads as soon as they | 
olve into position Thev only fit’ in 
th correct polarity; the operation is so 
swiftly done that the entire half-d 
cou] s ca be checked before the ki cat 


ries the heads out of reach The ki 


isan, Can einia the burner’ st MICROMAX PYROMETERS HEAT 


iximum heat at the correct point it 


kilt He also has a multipoint Micromax 
recording pvrometer which gives permanent a BIG AUSTEMPERING MACHINE 
records of temperatures in the kiln’s combus 

ind exit chambers 


Information regarding a specific applica 


tion of these instruments wi be sent 


a Orders Various Temperatures In Various Ways 


‘‘Instruments Pay’’ Says : 
Cutinolilice Guainne To Meet Heat-Treating Needs 


We have a total of 300 instruments i 
various heat-treating operations, exclusive 


those in the laboratories” writes Charl 2 ‘ - show | 
. : me SMM . . ‘ 
Armstrong, Plant Engineer of Cat 
Ira ( it Peoria, I in tl nag . q S Vals ( 
ni ' 
Factory Mana 1 Va i Q , e is } esc 1.56 Rockw ( 
Oct 
The point of having all this ym | eds | t \l 
VI Armstr gr ¢ tinues is tha t ! 
eguliation temperat Ss 
i ir 1 d red es T ectl s Br R VW AS ] t ‘ ( 
" sil ir spections : , 
espons { S ‘ S S 
Caterpillar feels that i ¢ tl th ; 
savings is re than sufhcient t i ] » TICK ert eR C is \l 
strumentation including carrving charges t ] ()eher ¢ ’ e letects Ree ofa. . oealta ‘ \l 
1 +} , ' lar ' ' 
ind the 1 trument m S salaries 
, x s tos 
The art cites a cas which Cat = 
vercarmne it ndet T itch-t | tur D , 
{ { { ] ~ 
to overheat at e end. Other cases ‘} q ( , 
vanide pots, low-temperature turnaces, and Nlicromax Elect | ets tect ts | / ] cit eins aul ; 
. J - . 
high temperature equipments. Each is ex full M 
lained ir ] - ! sul 1} il X sens 
plained 1 clear, non-technical words a 
remedy is similarly given. Illustrations show ' + 
oO? rene? ntorn ‘ , } + rit ; ] 
some of the control equipment emp | = Cras . : ‘ \ t S 
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LEEDS & NORTHRUP COMPANY, 4927 STENTON AVE., PHILA., PA 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jri Ad ENT C(7) 
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Heat Tneating 
Progress 


Now If Ever ees 


“NOW IF EVER—”’—the commercial 


steel treating industry has an opportunity to 


































justify its existence. We believe that this 
industry will be found ready to handle the 
tremendous load which is to be placed on it 
by the Defense Program. For years the com- 
mercial steel treater has built up his equip- 
ment and personnel to handle metal treating 
problems with a combination of speed and 
accuracy. Further expansion is already tak- 
ing place. He has the one asset most impor- 
tant of all in times such as these—years of 
experience in almost every one of the proc- 
esses required in the manufacture of defense 
materials. 

These times may bring new heat treating 
problems to your organization, but your tele- 


phone can bring you the representative of a 





nearby commercial steel treating plant who 
has already had the headaches and who has 
long ago found the solution to such problems 
the proper equipment, the proper materials, 

the most efficient methods of handling. Every 
manufacturer in the metal industry will have 
plenty of worries in the days ahead without 
unnecessarily adding the complex problems of 
heat treating, and the expensive equipment 
necessary. Now is the time to take advantage 
of the commercial steel treater’s experience 
Now if ever. 

W. G. HAMILTON 

President 


Accurate Steel Treating Co. 


Chicago, Illinois 
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‘Yes, Dear, it's 


@ Indeed, it is a pretty hat—but Jim, the foreman at 
the Accurate Steel Treating Company, doesn’t have his 
mind on hats. Yes, he agreed to go with his wife on 
her Thursday evening shopping tour—but darned if 
he can get his mind on it. What he is really thinking 
about is that job for the Jasper A. Potts Company. It 
won't be in the shop until 9:00 in the morning, and 
the customer wants it in time to ship on the 3:30 plane 
for San Francisco tomorrow afternoon. 

In the back of his mind Jim is picturing just whom he 
will put on the job. Perhaps he will do it himself, for he 
realizes that his friend George at the Potts Company 


is really behind the eight ball, and just has to have the 


we 





a pretty hat 


job in an unusually short time. Jim's glad to put forth 
a little extra effort, for he feels that it is part of his job 
to help his friends out of occasional tight spots. 

We here at the Accurate Steel Treating Company, are 
proud of Jim, for we know that he puts forth that extra 
effort not because he has to, but because he wants to. 
We are all Jims here—everyone from the foreman across 
the organization to the boss’ beautiful blond secretary. 

Here you'll find that strange combination of a cordial 
personalized service, and a snappy efficiency that turns 
out faultless work at a sprint-like pace. We'd like to be 
friends with you. Won't you call us some day, or better 


yet, drop in at the plant ? 


LCCURATE 
I j 
STEEL TREATING COM PANY 


2226 West Hubbard Street, Chicago, Illinois « Telephone SEEley 7393 


” 








U. S. Defense DEMANDS 


modern heat treating furnaces 


* £°T Te KAT 
AME RI 
a" 2,24 44%4 


ANS meet this demand in full. 


AMERICANS” have: 
Maximum Efficiency 
Synchronous Atmospheric Control 
Rapid Heating 


Simplified Operation 





Minimum Heat Losses 


AMERICANS” will: 
Give Superior Results 
Increase Production 


Reduce Operating Costs 








Improve Working Conditions 


New B1630 Furnace with Synchronous Atmospheric Control and 
Air Operated Door. Chamber 16” Wide, 30” Deep, 12” High. 





Profit from the experience of our leading arms manufacturer 


For years the daily use of successful that the large number 
“AMERICAN” Electric Furnaces 


has been of major importance in 


of furnaces ordered for current 
programs were ALL ‘’AMERI- 
CAN” Electric. 


meeting rigid government speci- 





fications. The results were so 


Write Today for Bulletins and Prices 





: a4 @ | : ITIL 
Bill at : (4%, 4 je 


30 VON HILLERN ST. re BOSTON, MASS. U. $A. 





Industrial Furnaces for All Purposes 
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S.A.E. ALLOY BILLETS AND BARS; OXIDATION AND CORROSION RESISTING STEELS; 


TOOL AND SPECIAL STEELS; AIRCRAFT QUALITY STEELS; STAINLESS STEELS 


CcOPPERWELD STEEL COMPANY - WARREN, OHIO 
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Heat Treating 
Progress 


One Word Please 


WHY, according to records, does a large 
percentage of the enterprising industries leave 
their heat treating problems to the commercial 
steel treaters like those mentioned at the left 
of this column? 












































WHY? Because experienced manufactu- 
rers have found it is not possible, either from 
a productive, performance, or cost standpoint, 
to produce results at all comparable to those 
obtained by commercial steel treaters. 


WHY? Because the commercial steel 
treater, being experienced in one line of 
endeavor, must obviously retain only the 
latest type of equipment, and gains an invalu- 
able experience by constant research and 
actual practice. 


WHY? Because without a continuous pro- 
duction volume to keep both men and fur- 
naces busy, the operating cost would exceed 
many times the price charged by the commer- 
cial steel treater. 





WHY? Because they realize that the steel 
treater, only by doing the work collectively 
for many concerns, can offer them a_ high 
quality of workmanship and service at a low 
figure. 


WHY? Because the heat treater’s experi- 
ence is so diversified that he can safely handle 
any variety of work, from large body dies to 
the most intricate jeweler’s dies. 


WHY? Because they have no capital 
investment which in itself would be much 
more costly to maintain than any amount 
expended for heat treating. 

WHY? Because with an aim to serve, 
thereby satisfying their requirements to the 
fullest, we welcome their inquiries regarding 
any heat treating problems confronting them. 


COMMERCIAL STEEL TREATING CORPORATION 


St 





DETROIT, MICHIGAN 
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IS ASSURED YOUR WORK 
WHEN PLACED IN OUR CARE 

























COMMERCIAL 


STEEL TREATING 


CORP. 


DETROIT 
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CARBORUNDUM Congratulates 
RUSTLESS IRON AND STEEL CORPORATION 








®@ Down in Baltimore they have made an already great 
plant greater. Rustless Iron and Steel Corporation 
has just completed and opened an impressive addi- 

tion to increase its production facilities. 

This is important and welcome news because it means, 

of course, the expansion of an important industry 
famed as producers of stainless steel products. 

In extending our congratulations we take a pardon- 

able pride in pointing out that grinding wheels by | 
Carborundum are used exclusively on the battery of 
Cincinnati Centerless Grinders in this plant. 
These wheels are being used on all production work, 
starting with the first or rough grinding passes and 
continuing right on to the production of the highly THE CARBORUNDUM COMPANY 
finished bar stock of all grades of stainless steel. 
Once again it has been a case of providing the right 
wheel in the right place... of conscientious engineer- Sales (ices and Warchouers in New York, Chicege, Philedeiphia, Dewei 
ing service to the end that these wheels have become | Cloves, Bacties, Winnie. Cisse. Cond Qantl 
necessary and vital factors in maintaining high quality 
standards and high production records, and in linking 
the name “Carborundum” with that of “Rustless”. — 


CARBORUNDUM 





Be PRODUCTS | 
“y : 


Niagara Falls, N.Y. 
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Compacted to a five-year period by pyramiding market 
demands, the ‘‘long-range’’ expansion program launched 
by Rustless in 1935 has already been completed. 
Every step in the production of stainless steel bar and 
wire, from reduction of ore to special finishing opera 
tions, is carried on here. Straight-line production 
methods accelerate the movement of material, while 
permitting the continuous supervision and exact control 


that are essential. All equipment is new or completely 


modernized, and is specifically designed for one job 


DISTRIBUTORS WAREHOUSE STOCKS IN 


and one only—the making of finer stainless steel. 


The enlarged plant permits us to meet the needs of 





both old and new customers for increased quantities of 
stainless steel, while still maintaining the standards of 
quality and uniformity that have built our business. We 


will welcome the opportunity of serving you 


RUSTLESS IRON AND STEEL CORPORATION 
BALTIMORE, MARYLAND 


RUS ESS 


STAINL STEEL 
BARS WIRE 





PRODUCED BY AN ORGANIZATION 
MAKING NOTHING BUT STAINLESS STEEL 


18 CITIES 
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The Brown Potentiometer Con- 


trollers, pictured at right, are 


controlling temperatures at 
2000° F. of four car-type anneal- 
ing furnaces designed and built 


by Rustless engineers. 


The illustration at left shows 
Brown Potentiometer Propor- 
tioning Controllers controlling 


the temperature of mill ingot 


and mill billet furnaces. 





al RUSTLESS IRON AND STEEL CORPORATION 


4 7 





Accurate temperature control of annealing operation is a fundamental req- 
uisite in maintaining the highest standard of quality at Rustless Iron and 
Steel Corporation, Baltimore, Md. — the country’s largest exclusive pro- 
ducers of stainless iron and steel. 


For indicating, recording and controlling temperatures in the treatment of 
metals, progressive manufacturers and metallurgists who demand more 
precise temperature measurement and dependable control of furnace opera- 
tion are turning to Brown Potentiometer Pyrometers in increasing numbers 
and have proved, to their own satisfaction, the dependability, accuracy and 
ruggedness of Brown Potentiometer Controllers for heat treating processes. 


When you install Brown Potentiometer Pyrometers, you can rely on their 
precision — be confident of their dependability. 


Why not learn more about Brown Potentiometer Pyrometers — how they 
can aid you in simplifying heat treating processes. Catalog No. 1104 
describes, in full detail, models and outstanding features of both electric 
and air-operated Brown Potentiometer Pyrometer Controllers. Write for a 
copy. THE BROWN INSTRUMENT COMPANY, a division of 
Vinneapolis-Honeywell Regulator Co., 4503 Wayne Avenue, 
Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 
Peter Street — Amsterdam-C, Holland: Wijdesteeg 4 — England: 
Wadsworth Road, Perivale, Middlesex — Stockholm, Sweden: Nybrok- 


ajen 7. 


BROWN POTENTIOMETER CONTROLLERS 


MINNEAPOLIS-HONEYWELL CONTROL SYSTEMS 


To Measure and Control is to Economize 
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ALTER EGO: Literally “one's other self the still, small vo 


ALTER EGO: How many have offered you a “good 
as-Fleetweld”’ rod ...and are they confessing 
or bragging? 
Well, here’s the third different welding 
rod proposition that lays eloquent 
emphasis on the claim that it’s as good 


as ““Fleetweld.”’ That's stimulating. 


ALTER EGO: No, it’s emulating. Emulation ad 
mires and strives to imitate great actions. It’s 
a human trait. 
That prompts me to ask myself—‘*‘Why 
is ‘Fleetweld’ taken as the standard of 


welding electrode comparison?” 


LINCOLN-s\t)-Aze.WELDIN 


Largest Manufacturers of Are Welding Equipment in the World 


* that questions, inspires and wrects our ram us A 








mat aDMIT BEING GOOD: 





ALTER EGO: Maybe Lincoln can give us the 
FACTS and we can judge for ourselves. 


LINCOLN SUGGESTS: To find out why 
‘‘Fleetweld”’ is the standard of comparison for 
welding quality and economy, TRY IT! Com 
pare it to other electrodes. In what ways 
See the 30-Point Check Chart on Page 5 of the 
New ‘‘Weldirectory.”’ This 56-page procedur« 
guide (gratis) gives all the FACTS about 3 
Lincoln Electrodes for welding and hard-su 
facing — where to use them —how to use them 


—what weld properties to expect 


Cleveland, Ohio 
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THE LINCOLN ELECTRIC COMPANY 
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TWIN INSTALLATION OF 


. ‘ 


4 HIGH 
si TEMPERATURE 
$5 HANDLING TWO SEPARATE ) , 


FURNACES IN A PROMINENT 
STEEL PLANT 





om 
va 
PA 


@ Compactness and ease of installation are demonstrated in the application 
of MICHIANA FANS illustrated. @ These FANS provide controlled recirculation 
of high temperature gasses or products of combustion, resulting in big savings 
—and because of their design and construction, maintenance costs are low 
and costly shutdowns eliminated. THEY STAY ON THE JOB. 

@ MICHIANA High Temperature FANS are made 
of suitable heat resistant alloy, accurately ma- 
chined, with the added features of NO BOLTS 
—SCREWS—RIVETS or WELDS, while the design 
and construction provide for free and independ- 
ent expansion of all parts radially and axially. 












@ Let us help you with your problems by recom- 
mending the right High Temperature Fan for 
your requirements. Results are guaranteed. 
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—PLUS RESEARCH 


with the aid of Ajax-Northrup furnaces 
provides alloys that are meeting indus- 


“7 


try's demand for better materials... 


Says INTERNATIONA NICKI 


In the preliminary studies of new alloys of 
nickel in the laboratories of The International 
Nickel Company, Inc., small experimental melts 
made in coreless induction furnaces are used 
extensively to determine the optimum alloy Che cK Her 
ranges in the large series of closely controlled vs 

melts that must be made in the development 
of new alloy compositions. 

Most of our modern nickel alloys were first 
made and are now produced in AJAX-NOR- 
THRUP Furnaces. 

At the left we show one of these furnaces of 
35 KW capacity in the laboratories of the 
International Nickel Company. Two of these 
units are used at Bayonne, New Jersey, and 
one at Copper Cliff, Ontario, for testing and 
research in the ever-widening trend of nickel 
alloys. 


» Mi 


' a 


ADVANTAGES: 


Freedom from contamination from fuel or elec- 
trodes. 

Oxidation and metal loss low because of 
speed of melt, and uniformity of heating—no 
hot spots. 

Uniformity of melt because of natural stir- 
ring action. Electric load constant—no surging. 
Conditions easily maintained and duplicated. 
Control of temperature by power regulation. 
Rapid superheat or any constant temperature 
as desired. Quick changes in types of alloys for 
special orders or experimentation. 

High efficiency, even with intermittent 
melting. Comfortable working conditions. 






AJAX-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 


ELECTROTHERMIC CORPORATION 


AJAX PARK - TRENTON - NEW JERSEY 
















A Ss Ss Oo Cc I A T £ THE AJAX METAL CO., Non-Ferrous Ingot Metal for foundry use 
AJAX ELECTRIC FURNACE CORPORATION, Ajox-Wyat?t Induction Furnaces for melting 


Cc ©] M Pe A N i E Ss AJAX ELECTRIC CO., Inc., Ajox-Huligren Salt Bath Furnace and Resistance Type Electric Furnaces. 















For low-cost protection of Aluminum and _ its than the harder electro-chemical finishes. Alrok 


allovs, consider Alrok finishes (process patented). finishes are decorative and provide resistance 


They have proved popular for such products as to corrosion that is satisfactory for many 


outboard motors. comptometer cases, aircraft purposes, 


parts and gas tanks, machine parts and dental The booklet. “Finishes for Aluminum”, which 


equipment. They make an excellent surface prep- includes information on mechanical finishing as 


aration for painting. well as electrolytic and chemical finishes. will 


Alrok finishes are inexpensive because they assist in solving your Aluminum finishing prob- 
| ; g | 


are produced by chemical processes and require lems. Send for a free copy. ALUMINUM ComPANy 


very little special equipment. While costing less or America, 2101 Gulf Building. Pittsburgh. Pa. 


* Process Patented 


iT |S NEVER COSTLY TO USE ALCOA ALUMINUM RIGHT 
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\ wipe of flux across each piece, the ring of braz- 
ing alloy between the hub and fan, then into the 
furnace for a few minutes; assembly of this Black 
& Decker portable tool ventilating fan is as 
simple as that! 

Perhaps you were one of the hundreds who saw 
this process demonstrated at the Metal Show in 
Cleveland. Marveled with the others at its sim- 
plicity. Saw it as an aid to plants pushed for 


production. Realized the savings possible where 


os AS. Rese ry + USE 
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this process is applicable. 
Did you also know that, in quenching this piece 
furnace, the full 


Alloy 


as it comes from the brazing 


strength of this Aleoa Aluminum is devel- 
oped? The combination of high strength, accurate 
balance and a two-thirds weicht reduction, ob- 
tained in this Aluminum fan, helps Black & Decker 


produce smoother running. longer-lived tools. 


Acuminum Company or America. 2101 Gull 
Building. Pittsburgh. Pennsylvania. 
Ai €¢ Oa ALUMINUM 














STAY IN THE GROOVE...OR ELSE! 


it's a perilously small groove to stay in—par- 
ticularly on the turns at nearly 100 miles an 
hour—the slightest error in judgment by the 
captain —a few inches too high or too low on 
the glassy bank, is enough to send the bobsled 
hurtling off the track into the pine woods. . 


Your heat treating furnaces need the same 
kind of control that the experienced captain 
gives his bobsled. Either they stay in the groove 
of straight-line temperature control or else rejec- 
tions mount—and whole loads go hurtling into 


the annealing furnace to be rehardened—or 






LINDBERG 





even into the scrap ad 

heap—ruined be- Sanidheniaidl 

yond repair. 
Straight line con- 


trol is easy to secure 





with the Lindberg 
Throttling Control. 
Here is an almost- trol Curves 


Like This ? THIS ? 


which apportions { | 





human mechanism 








Are Your Con. OR LIKE | 
| 
| 





heat in the exact 

quantity needed—so that temperatures stay right 
in the groove with the happy result that rejec 
tions due to over or underheating are eliminated. 
Any furnace manufacturer will give you details— 
or write Lindberg Engineering Co., 222 North 


Laflin Street, Chicago. 


CONTROL 
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Comparator- 


Densitometer 


A unit for accurately and speedily 
projecting a spectrogram on a view- 
ing screen and enabling positive 
spectral lines identification up to 70 
elements is covered by a new folder 
released by Harry W. Dietert Co. 
Bulletin Kd-198. 


Rockwell Tester 


A revised and completely up-to 
date catalog on the well-known 
Rockwell hardness tester is well 
illustrated and contains 24 pages. 
Published by Wilson Mechanical In- 
strument Co., Inc. Bulletin Ca-22. 


High-Speed Recording 


Pyrometer 

The Speedomax Recorder, a high- 
speed instrument for recording tem- 
peratures of moving objects such as 
billets, slabs, rails, etc., is described 
in a 12-page bulletin issued by 
Leeds & Northrup Company. 

For a copy of this publication, 
write for Bulletin Nd-46. 


Metallographic 
Equipment 


The 100-page “Metal Analyst” is- 
sued by Adolph I. Buehler features 
new Metallographic Sample Prepa- 
ration Equipment; a comparative 
listing of Metal Microscopes, Measur- 
ing Microscopes, and Spectrographs; 
an index of over 1,000 new technical 
books and papers; and a treatise on 
the Application of Reflected Light. 
Bulletin Ed-135. 


Strain Gage 


Baldwin Southwark has just issued 
an attractive booklet describing the 
SR-4 Bonded Metalectric strain 
gage. This gage presents a revolu- 
tionary method for determining 
stresses in structures under condi- 
tions which have been difficult here- 
tofore. Bulletin Kd-67. 


Recorder-Controllers 


Foxboro’s new booklet describes 
the permanent precision. low main- 
tenance and reductions in spare- 
parts inventories for Potentiometer 
Recorders and Recorder-Controllers. 
Bulletin Kd-21. 


Preventive Insurance 


Protection against the losses 
caused by excessive temperatures 
is guaranteed by the Limitrol, a 
new Wheelco development for auto- 
matic temperature control. Fully 
described in this new booklet. Bul- 
letin Ld-110. 





Optical Strain Gauge 


The Tuckerman Optical Strain 
Gauge for measuring tension and 
compression strains as small as 
0.000002 inch in various materials, 


structural parts and structures is 
described more completely than 
ever before in a bulletin made 


available by the American Instru. 
ment Co. Bulletin Nd-259. 


Pyrometer Controllers 


A new catalog by the Brown In 
strument Co. describes, in full detail, 
medels and outstanding features of 
both electric and_ air-operated 
Brown Potentiometer Pyrometer 
Controllers. Bulletin Nd-3. 


Bristol Potentiometers 


All of the Pyromaster Round 


Chart Potentiometers manufactured 
by the Bristol Company are de- 
scribed in a new bulletin which 


explains the simple operating char 
acteristics of Bristol's Pyromaster. 
Bulletin Nb-87. 


Steel @ 
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Recommended Tool 
Steels 


A new chart giving the brands of 
Jessop tool steels recommended for 
various tools, dies and other appli- 
cations, has just been released by 
the Jessop Steel Co. Bulletin Ic-173. 


N-A-X 

New twenty-page, fully illustrated 
booklet on N-A-X high tensile low 
alloy steel has just been published 
by Great Lakes Steel Corporation. 
This steel has been thoroughly 
proved in application where ordi- 
nary high tensile steels have failed. 
Bulletin Kd-229. 


Special Steels 


An impressive new 160-page Hand 
Book of Special Steels which gives 
the very latest data on the charac- 
teristics and applications of Alle- 
gheny Ludlum tool steels has just 
been printed. Write today since is- 
sue is limited. Bulletin Ic-92. 


Machine Tool Castings 


A completely illustrated 16-page 
booklet containing applications of 
Meehanite castings in the machine 
tool industry has been prepared by 
the Meehanite Research Institute of 
America, Inc. Bulletin Kd-165. 


Free Machining Steels 


Speed Case and Speed Treat, two 
steels with increased machining 
properties, are described in literature 
available through Monarch Steel Co. 
Bulletin Cd-255. 








Steel Data Sheets 


Wheelock, Lovejoy & Co. gives 
analyses, physical properties, heat 
treating instructions, and applica- 
tions of Hy-Ten, Economo, and S.A.E. 
alloy steels in concise and easily 
usable form. Bulletin Ox-74. 


High Speed Steel 


Required hardness and extraordi- 
ary toughness combine to make 
Firth-Sterling Steel Co. new high 
speed Steel “Mo-Chip” of unusual 
interest to manufacturers who need 
a steel that is “practically inde 
structible.” Bulletin Ad-177. 


Graphitic Steel 


A new 16-page booklet showing 
24 specific Graphitic Steel Appli 
cations for increasing tool speed 
and reducing replacements is just 


off the press available through 
The Timken Roller Bearing Co. 
Bulletin Nd-71. 


Fermanent Magnet 
Steels 


A booklet issued by the Simonds 
Saw & Steel Co. on “Permanent 
Magnet Steels and Castings” is now 
available. Bulletin Kc-158. 


Durodi 


Durodi . .. “The practical, serv 
iceable and economical hot work 
steel” . . . is described in a catalog 
issued by A. Finkl & Sons Co. Points 
out uses and characteristics of this 
alloy. Bulletin Ib-23. 


General Data Book 


Valuable reference and data are 
contained in a book by Joseph T. 
Ryerson & Son, Inc., which gives 
metallurgical definitions, heat, hard 
ness, and numerical equivalent 
tables as well as many valuable 
operating facts. Bulletin Nc-106. 


Rustless Handbook 


Offered as an answer to the ques 
tion, “Which stainless steel?” a 60 
page handbook by Rustless Iron 
and Steel Corp. gives complete in 
formation on properties, processing. 
and engineering applications of a 
wide variety of rustless and stain 
less steels. [Excellently arranged 
and printed. Bulletin Bb-169. 


Petroleum Stainless 


A fully illustrated 52-page, 8'2x11”" 
wire bound handbook, covering 
U.S.S. Stainless and Heat Resisting 
Steels for the Petroleum Industry. 
has just been made available by the 
United States Steel Corp. Bulletin 
Hd.-79. 


Welded Stainless Tubes 


A really striking 16-page booklet 
containing 45 illustrations on Welded 
Stainless Tubing is offered by the 
Carpenter Steel Co. Bulletin Kd-12. 
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“Aircraft Quality’ 
Steels 


The line of steels and steel prod- 
ucts manufactured by Republic Steel 
Corporation is so diversified that the 
company has prepared a complete 
listing which is now available in 
one booklet. Bulletin Ic-8. 


Die Steels 


For applications where toughness 
and the ability to withstand wear 
is essential, the G.S.N. Die Steels 
described in Latrobe Electric Steel 
Company's new booklet fill the bill. 
Bulletin Ld-208. 


8-Steel Tool Kit 


A compact set of 8 shop-proved 
tool steels that will handle 90 per 
cent of the jobs in any plant are 
outlined by The Bethlehem Steel Co. 
Bulletin Hd-76. 


Moly in Steel 


Metallurgists, engineers and pro- 
duction executives who are really 
interested in the metallurgy of steels 
and their application will want the 
excellent book on molybdenum steels 
published by Climax Molybdenum 
Company. Bound in loose-leaf man- 
ner, this reference book is choc!: full 
of tables which form a volume al- 
most an inch thick. Bulletin Hb-4. 


Phosphorus-Iron Alloys 


Abstracts of U. S. Patents relating 
to phosphorus as an alloying ele- 
ment in steel and list of iron and 
steel patents is included in a big 
book just released by Monsanto 
Chemicals Co. Bulletin Kd-272. 





Qurnaces 
Judustriial 
Ouens 
Refractories 


Industrial Furnaces 





Furnaces of all types are fully de 
scribed in technical bulletins made 
available by the Eclipse Fuel En- 
Bulletin Hc-226. 


gineering Co. 




































Metal Heating 


Improvements in furnace econo 
mies, operating conditions and ap- 
pearance, furnaces that will more 
satisfactorily meet old requirements 
or handle new processes, service 
that will help solve the most stub- 
born problems are offered and de- 
scribed by Mahr Mig. Co. in Bulle- 
tin Ea-5. 


Model “Y” 


The Sentry Model “Y” electric fur- 
nace, using the Sentry Diamond 
Block method of heat treatment, pro- 
vides exceptional quality high speed 
steel hardening at minimum produc- 
tion cost. The furnace is described 
in Bulletin Oy-114. 


Clean Hardening 


Continuous clean hardening ma- 
chines for work ranging from ex- 
tremely small, light springs, stamp- 
ing, drop forgings, etc., up to quite 
large and heavy pieces are de- 
scribed in a bulletin by the Ameri- 
can Gas Furnace Co. Bulletin Ed- 
11, 


Oil Burners 


North American Mig. Co. offers a 
bulletin describing improved low 
pressure oil burners, one type espe- 
cially designed for automatic con- 
trol and ideally suited for use with 
proportioning control valves. Bulle- 
tin Na-138. 


Bright Annealing 


Various types of electric and fuel- 
fired furnaces built by the Electric 
Furnace Co. for bright-annealing 
wire, tubing. strip and other prod- 
ucts are described in an 8-page 
folder. Bulletin Lb-30. 


Electric Furnaces 


A new catalog on electric furnaces 
and pyrometers has been released 
by the Hoskins Manufacturing Com- 
pany. For anyone who does any 
kind of heat-treating, brazing or uses 
heat-resisting castings. Bulletin Hc- 
24. 


Vap-O-Gas 

Vapofier Corporation equipment 
offers the only complete, instantly 
usable stand-by safeguard available 
for use with fuel oil or gas through 
the same burners and manifolding. 
If you have heat treating equipment 
in your plant investigate the advan- 
tages of economy and efficiency of 
Vapofier. Bulletin Kd-290. 


Portable Electric 
Furnace 


A unique portable electric furnace 
designed for use at temperatures be- 
low 1100 F. with drawing salts and 
oil tempering baths is described in 
a booklet by Claud S. Gordon Co. 
Bulletin Ed-53. 


Hardening Furnace 


A new radiant tube vertical-type 
hardening furnace for hardening 
drop forged mechanics’ tools with- 
out scale or decarburization is de- 
scribed and shown in Surface Com- 
bustion’s new folder. Bulletin Kd- 


51. 


Heroult Furnace 


Revised and expanded to include 
modern major innovations in the 
construction and operation of the 
Heroult electric furnace, the latest 
edition of the American Bridge Co.'s 
Heroult Electric Furnace Bulletin is 
available. Bulletin Bb-124. 


Handling Heat 


Alundum and Crystolon refrac- 
tories meet all requirements for kiln 
linings and kiln furniture. An attrac- 
tively laid out and illustrated folder 


gives the evidence. Norton Co. 
Bulletin Bb-88. 
Turbo-Compressors 


Spencer Turbine Co. has turbo- 
compressors in all sizes and types 
for oil and gas-fired furnaces, ovens 
and foundry cupolas. Special types 
for special purposes such as gas- 
tight and corrosion resisting applica- 
tions are also described in Bulletin 
Da-70. 


Super Refractories 


A very handsome spiral-bound 76- 
page catalog covering their exten- 
sive line of refractories for heavy 
duty service is offered by the Car- 
borundum Co. Bulletin Ld-57. 


Electric Carburizer 


Interesting features of their electric 
carburizer available in mass produc- 
tion quantities are contained in a 
colorful 20-page booklet just re- 
leased by Hevi Duty Electric Co. 
Bulletin Ld-44. 


Insulation 
A 32-page catalog containing 
specific information on all of the 


sheet, block and pipe insulations de- 
veloped by the Johns-Manville Com- 
pany is now available through that 
company. Bulletin Fb-100. 


Aircraft Heat Treating 


A special bulletin “Heat Treating 
Furnaces for the Aircraft Industry” 


has just been prepared by the 
Lindberg Engineering Co. Bulletin 
Nd-66. 


Salt Bath Furnace 


New 20-page Catalog describing 
the Ajax-Hultgren Electric Salt Bath 
Furnace. Gives detailed data on 
all heat treating applications such 
as carburizing, cyanide hardening, 
hardening carbon and high speed 
steel tools without scale or decarb, 
heat treating aluminum alloys, tem- 
pering steel products, heating for 
forging, brazing, etc. Bulletin Nd-43. 


New Furnace Bulletin 


Many ideas to help solve your 
furnace problems are contained in 
a new booklet by the Despatch 
Oven Co. Bulletin Nd-123. 


Gas-Carburizing 
Furnace 


A new gas-carburizing, electric 
furnace which makes possible re- 
markable savings in time and pow- 
er cost is explained in a booklet 
released by the General Electric 
Co. Bulletin Nd-60. 


Ele 





Globar Elements 


Globar Pin Type Non- Metallic 
Electric Heating Elements and Ter- 
minal Rods and Globar “AT” Type 
Non-Metallic Electric Heating Ele- 
ments are explained and illustrated 
in two booklets issued by the 
Globar Division of the Carborundum 
Company. Bulletin Lb-25. 


Industrial Compressors 


Small industrial compressors and 
vacuum pumps, from 4 to 15 h.p., 
are covered in a bulletin which 
gives complete rating tables of more 
than 50 models. Ingersoll-Rand Co. 
Bulletin Ec-222. 


New Electric Furnace 


An electric furnace that is new 
in every respect... including new 
insulating refractory lining, increased 
wall insulation, simplified door lift 
mechanism .. . is described in a 
bulletin released by the American 
Electric Furnace Co. Bulletin Gd-2. 


Electric Furnaces 


Economy... ruggedness... 
speed ... and versatility distin- 
guish the line of electric furnaces 
described in a new bulletin by The 


Detroit Electric Furnace Division. 
Kuhlman Electric Co. Bulletin Hd- 
271. 


Electric Furnaces 


A four-page bulletin on '/s lb. 
to 4 lb. high frequency melting fur- 
naces and 3 kw. converter is now 
available through the Ajax Electro- 
thermic Corp. Bulletin Dd-41. 


Furnace Experience 


Facts developed through 32 years 
of engineering and building prac- 
tically every type of industrial fuel 
equipment can be obtained through 
Flinn & Dreffein Co. Bulletin Bc-82. 


Lectromelt Furnaces 


The story behind lectromelt fur. 
naces is well told in this 48-page 
booklet issued by the Pittsburgh 
Lectromelt Furnace Corporation. Tells 
of development and recent improve- 
ments. Bulletin Db-18. 


FGinishing @ 
Plating @ 
Cleaning 


New Cleaning Methods 


Illustrated new 32-page Booklet 








issued by Odakite Products, Inc. 
describes formulas, methods for 
safely cleaning aluminum, mag- 


nesium, zinc die castings and other 
metals and alloys before electro- 
plating, cleaning polished steel, 
brass, copper. Also includes data 
on tumbling, burnishing, pickling. 
Bulletin Nd-296. 








Cadmium Plating 


Concise, practical informa! for 
the operating plater is includsd jp 
an upto-date manual on co!mium 


plating released by E. I. DuPont de 
Nemours & Co., Inc. Bulletin Hd.29. 


Rotoblast 


Quicker production Blast C ming 
Equipment for producers of metal 
castings, forgings and heat treated 
parts is explained in literature just 
released by the Pangborn Corp, 
Bulletin Ic-68. 


Mounted Wheel Chart 


A convenient ready reference wal] 
chart showing mounted grinding 
wheels should be of great advantage 
in the cleaning room, pattern shop, 
tool and die room, and many other 
places. It gives at a glance, by 
means of detailed drawings, actual 
size, the exact radius of each whee! 
and its exact shape. Chicago Whee! 
& Mig. Co. Bulletin Bd-230. 


Metal Descaling 


A process which overcomes past 
descaling disadvantages through a 
new method which removes scale 
completely without the _ slightest 
damage to the work is introduced 
in a folder by the Bullard-Dunn 
Process Division of the Bullard Co. 
Bulletin Ld-143. 


Aluminum Finishes 


Good printing, good paper, spiral! 
binding and an attractive presenta 
tion add interest to the valuable 
technical information on “Finishes 
for Aluminum” contained in Alumi 
num Co. of America’s new book 
let. Bulletin Oy-54. 


Degreasers 


An interesting line of portable de 
greasers which can be taken to the 
work—instead of bringing work to 
the degreaser—is shown and de 
scribed in a colorful folder by the 
Phillips Manufacturing Co. Bulle 
tin Nc-254. 


Heal 
Treatment 


Flame Hardening 


“Flame Hardening Apparatus 
new 12-page bulletin issued by 
Air Reduction Co., makes avai! 
details and apparatus involvec 
flame hardening surfaces of var 
forms. Bulletin Kd-69. 
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Induction Heating 
Equipment 


High frequency induction hec 
equipment for rapid, accurately 
trolled localized heating. mel! 
brazing is covered by folders 
leased through Ecco High Frequ« 
Corp. Bulletin Kd-281. 
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Heat Treat Chart 


Heat treaters everywhere should 
find a heat treating wall chart com- 
plete with S.A.E. specifications a 
very valuable addition to their 
shops. Published by Chicago Flex- 
ible Shaft Co., manufacturers of 
Stewart industrial furnaces. Bulletin 
Ka-49. 


Tocco Process 


The marvel of all heat treaters— 
the Tocco Process of Induction Hard- 
ening—is fully described in a color- 
ful folder by the Ohio Crankshait 
Co. Bulletin Lc-145. 


Houghton Products 


A colorful 24-page booklet 
“Houghton Products for the Metal- 
Working Industries” summarizes 
the leading developments of 
Houghton Research which con- 
tribute to metallurgical progress. 
Interesting and valuable, this book- 
let will be helpful to any metal 
man. E. F. Houghton & Co. Bulle- 
tin Nd-38. 


Temperature 
Determination 


A new device for determining 
temperatures in industry, consisting 
of little thermometric pellets called 
“Tempils” is explained and illus- 
trated in an attractive folder printed 
by the Tempil Corp. Bulletin Fd-270. 


High Temperature Fans 


A 4-page illustrated bulletin on 
this subject has just been released 
by Michiana Products Corp. The 
applications (where temperature re- 
quirements range up to 1800 F.) 
are enumerated and construction 
described. Stock sizes mentioned 
include fans up to 32.000 cubic feet 
per minute capacity. Bulletin Hb-81. 


Heat 
Resistant 
Metals 


Heat Resisting Alloys 


Authoritative information on alloy 
castings, especially the chromium- 
nickel and straight chromium alloys 
manufactured by General Alloys 
Co. to resist corrosion and high tem- 
peratures, is contained in Bulletin 
D-17. 








X-Ray Inspected 
Castings 


All types of heat and corrosion 
resistant castings made with exten- 
sive use of “X-Ray Inspection” and 
modern foundry methods are shown 
and described in a 16-page two- 
color booklet made available by the 
Electro-Alloys Co. Bulletin Ld-32. 














High Temperature 


High temperature uses of Monel. 
Nickel and Inconel are analyzed and 
pictured in a recently printed bul- 
letin released by International Nickel 
Co. Bulletin Kd-45. 


Heat Resisting Castings 


A 4-page folder on Pyrasteel heat 
resisting castings, that shows appli- 
cations of special alloy steels and 
their analyses, also information on 
welding alloy steels, is available 
through Chicago Steel Foundry Co. 
Bulletin Cb-184. 


Welding e 


Contour Machining 


A new Handbook on Contour 
Machining containing 158 pages of 
valucble metal working helps is 
being made available by Conti- 








nental Machines, Inc. Bulletin 
Nd-170. 
Weldirectory 


An impressive 56-page directory 
covering the procedure and selec- 
tion of welding supplies and equip- 
ment has been issued by the Lin- 
coln Electric Co. Extremely helpful 
to anyone with a welding problem. 
Bulletin Nd-10. 


Metal Welding 


Of particular interest to the air- 
craft industry and all fabricators 
of light-gauge metal will be the 


booklet “Sheet Metal Welding 
Fundamentals” released by the 
Linde Air Products Co. Bulletin 
Ed-63. 


Welding Stainless 


How to weld stainless steels is 
described in a _ colorful 12-page 
folder released by the Page Steel 
and Wire Division of American 
Chain & Cable Co., Inc. Bulletin 
Cc-86. 





Nou-Gerrous 


Metals 


Copper Bulletin 


A new clearing house for news 
of developments in brass, bronze and 
copper, the “Copper Alloy Bulletin”, 
issued by the Bridgeport Brass Co., 
made its appearance with the March 





issue. It is edited for the technical 
and engineering audience. Bulletin 
Da-163. 


Vital Points 


The ability of Ampco Metal to 
safeguard the vital points in indus- 
try’s outstanding mechanical equip- 
ment is described in “Brief Facts 
About Ampco Metal”, a 16-page 
illustrated booklet just issued by 
Ampco Metal, Inc. Bulletin Ld-175. 


The ad a 
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Dowmetal Data Book 


A new edition, containing espe- 
cially significant accomplishments in 
the sections of “Available Forms” 
and “Shop Practice’ has been pub- 
lished by Dow Chemical Co., Dow 
metal Div. Bulletin Ec-215. 








Cutting Alloy 


New price sheets released by the 
Carboloy Company will be interest- 
ing to men concerned with machin- 
ing problems. Bulletin Kd-278. 


Shear Knife 


A handbook describing the devel- 
opment of the solid steel shear knife 
by Sam Heppenstall, founder of the 
Heppenstall Company. Compact, 
bound in imitation leather, this book- 
let contains valuable data in the 
form of hardness conversion table 
and shear knife performance charts. 
Bulletin Db-122. 


Hard Facing Alloys 


For maximum resistance to wear 
and corrosion, the Wall-Colmonoy 
Corp. offers a fact-packed folder 
which is extremely helpful to any- 
one having this problem. Bulletin 
Kd-85. 


Cutting Oil 

An informative booklet containing 
48 pages of scientific applications 
for the largest selling sulphurized 
cutting oil is offered by D. A. Stuart 
Oil Co., Lid. Bulletin Kd-118. 


Cutting Oils 


An interesting new booklet, “Met- 
al Cutting Lubrication —In Theory 
and Practice”, has just been made 
available by Cities Service Oil Co. 
Bulletin Ec-113. 
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Ingot Production 


“The Ingot Phase of Steel Produc- 
tion” is the title of a book defining 
the principles of quality ingot pro 
duction followed by many well- 
known steel manufacturers. Gath- 
mann Engineering Co. Bulletin Ka- 
13. 


Foundry Sand 


A pamphlet recently issued on 
TAM Foundry Zircon Sand and TAM 
Zircon Flour contains detailed infor- 
mation on these products of the Ti- 
tanium Alloy Mig. Co. Bulletin He- 
90. 


Pit Handbook 


A virtual handbook on soaking pit 
procedure best describes the new 
booklet published by Amsler-Morton 
Company. Included are comorehen- 
sive case histories of pits now in 
successful operction. Bulletin Kd-286. 


Ferro-Alloys 


An interesting folder by Electro 
Metallurgical Co. tells all about their 
ferro-alloys and their special service 
to users which will help them to 
operate their furnaces and make al- 
loy additions under the proper con- 
ditions. Bulletin Jy-16. 


Pure Metals 


Pure, carbide-free metals are de- 
scribed and applications suggested 
in a pamphlet published by Metal 
& Thermit Corp., who make pure 
tungsten, chromium and manganese 
in addition to the ferro-alloys. Bul- 
letin Ma-64. 
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INVESTIGATE SALT— 


FOR MORE UNIFORM and ECONOMICAL 
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This newest 20-page catalog fully describes 


the internal heating principle of the Ajax-Hultgren SS 


Salt Bath Furnace and gives pertinent data on all heat €ATAL0- 
treating operations from 350 to 2400 deg. F. for which the salt 10) 
bath method has found wide application. Profusely illustrated and _ 
ing actual installations from small batch type furnaces to large mechanized 


units, in which the parts are processed through baths on a pre-arranged 
time cycle, by means of fully automatic conveyors. 


Investigate the liquid salt bath method for any of the following heat treat 
ing operations: 


CARBURIZING . . CYANIDE HARDENING 

. NEUTRAL HARDENING WITHOUT DE 
CARB .. SELECTIVE OR PARTIAL AN 
NEALING, HARDENING OR FORGING .. va t> 
AGE HARDENING ALUMINUM ALLOYS om me 
‘ HARDENING HIGH SPEED STEEL Ca a 
TOOLS . . ANNEALING LOW AND HIGH A, 
CARBON WIRE IN COILS .. BRAZING & 
FERROUS AND NON-FERROUS ASSEM ~ 
BLIES . . HEATING FOR FORGING WITH 
OUT SCALE OR DECARB. 


AJAX ELECTRIC COMPANY, Inc. 


Frankford Ave. and Allen St., Philadelphia 
ASSOCIATE THE AJAX METAL COMPANY, Non-Ferrous Ingot Metal for foundry use. AJAX ELECTRIC FURNACE CORPORATION. 


Ajax-Wyatt Induction Furnaces for Melting. AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup induction fur 
COMPANIES naces for melting, heat treating. and surface hardening. 
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TAKES OFF SIX POUNDS 
FROM PORTABLE SANDER 


The Porter-Cable Machine Company of Syracuse gun _ 
have taken six pounds off the weight of their portable 
Take-About Sander by using magnesium (Mg) metal. 


This machine, Type T-4, with inbuilt vacuum system and 
containing a 1% H.P. Universal motor, weighs only 27 
pounds. The designers attained this sizable weight reduc- 
tion by making the Sander’s case of DOWMETAL* Mag- 


nesium Alloy. 


Weighing a full third less than any other metal in common 
use, DOW METAL is naturally a favored material for portable 
tools of all kinds. It makes them far easier to handle and, 


tough and durable, it stands up under severe usage. 


DOW METAL’S scope of applications is far reaching because 
these useful magnesium alloys are available in sand, die and 
permanent mold castings, forgings, sheet, strip, plate, bars, 
tubes, structural and special extruded shapes. Full technical 


information will be supplied on request. 


MAGNESIUM ALLOYS 


LIGHTEST OF ALL STRUCTURAL METALS 


The entire case of this Porter-Cable Take- About Sander 
isa DOWMETAL sand casting. 


Be sure to see the Dow Exhibit 


at National Chemical Exposition, Chicago 


THE DOW CHEMICAL COMPANY, MIDLAND, MICH, 


Branch Sales Offices: New York City, St. Louis, Chicago 
San Francisco, Los Angeles, Seattle 


* i rack lark Kew. t ie oot 
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“PROGRESSIVE VISION”’—is well defined in the principles 
of the “MONROE DOCTRINE”. Although it was written over 
one hundred years ago, it still stands as a warning against 
foreign entanglements and aggressions in this hemisphere. 


President James Monroe, author of this doctrine, gained 
mortality because of his contribution to the freedom of 
American nations. 


Respect for this nation and its ships 
nations, has been maintained by that 
the power behind it. 








ELYRIA, ONTO 
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Range Switch Parts 
Complete More Than 
Six Million Cycles 





Striking proof of the superior spring qual 
ity of Bridgeport’s phosphor bronze is given 
by the results of life tests on the switch con 
trol for electric ranges illustrated in the ac 
companying photograph. All spring parts in 
this switch are fabricated from phosphor 
bronze supplied by Bridgeport. 

The switch was tested for a period of mor« 
than six months, and 6,408,000 cycles wer« 
completed without any sign of failure in th« 
switch parts. Bridgeport’s up-to-the-minute 
rolling mill facilities 
and careful labora 
tory control of proc- 
essing are outstand- 
ing factors in estab- 
lishing this excep- 
tional performance 
record for phosphor 
bronze. Fabricators 
of spring parts for 
electrical or mechan- 
ical equipment can 
give their products 
greater life expec- 
tancy and the abil- 
ity to withstand se- 
vere service by util- 
izing the superior 
toughness and resil- 
ience of Bridgeport 
Phosphor Bronze 








Low-Melting Alloy Used 
As Tube-Bending Filler 





Thin-walled tubes of copper or brass can 
be bent successfully and without rippling by 
filling the tubes with Cerrobend, a low-melt 
ing alloy of bismuth, lead, tin, and cadmium, 
it is claimed. Cerrobend is said to be free from 
many of the disadvantages that have char 
acterized previously employed filling mate 
rials. When substances such as resin, pitch, 
or sand are employed, it is said to be difficult 
to remove all traces of the filler from the in- 
side of the tube after the bending operation 
is completed. Cerrobend, however, can be 
successfully removed, it is said, and tests are 
reported to prove that no alloying takes place 
between Cerrobend and the metal of the tube 

Cerrobend melts at about 160° F., and is 
said to have the unusual property of expand 
ing instead of contracting as it cools. For 
this reason, it conforms closely to the inte 
rior of the tube, which can be bent much lik« 
a solid bar, it is reported. It can, of course, be 
used over and over again, so that costs are low. 





Copper and Copper Alloys Vital 
In Carrying Out Defense Program 


Unique Combination of Strength, Toughness, Ductility 
And Corrosion Resistance Accounts for Their Wide Use 























Copper and it y ying Probably the t rtant application 
tial role in th ere f the « nt defer f the copy illoys in defense is the use of 
progra particularly in th inufacture of cartridge b for ammuni tion. Cartridge 
ammunition. Strength, toughness, freedom brass contains approximately 70 copper 
from brittleness, and the ability towithstand and 30% zinc. Specifications are very rigid, 
sudden severe shocks which would destroy calling for a brass of exceptional purity. In 
ordinary materials are important factors in particular, cartridge brass must be free from 
the use of the copper alloy They are exce} ny appreciable ar unt of such impurities 
tionally ductile and easy to fabricate rapidly iron and lead. In addition, the metal must 
Moreover, they have high resistance to th be rolled to accurate gage and must be free 
effects of corrosion and weatl r i < f f n inclu rf pocket d 
therefore be stored for long period ft irface defect It must be annealed with a 
without deterioratior iniform grain structure and at a tempera 

whict t x luctilit 
Memos on Brass— No. 16 Other Copper Alloys 
Another copper alloy, Cor ercial Bronze, 

Coms n High Br , having a nomi containing approximately 90 eonner and 

— Se atIOn CF GU « _— and 10 nc, is used for bullet jackets. (In some 

34 zinc, is the 1 t widely used Government specifications, this alloy is re 

copper alloy for general f bri —_ ferred to as Gilding Metal. It is more common 

4p ge ate pope ne oe wae Sone practice in the brass industry, however, to 
of the ba ace x achieves betweer ise the term Gilding Metal to describe the 
initial cost and ease of fabricatior 95-5 alloy.) The 90-10 alloy is also very duc 

\ , 5 with a high and con equently « isy t fabricate into 

( r content I ex 

rawn work 
those with a low ; : cent For the nufact t fuse ich as 
less duct nd tl ted e used { shrapnel sl )b rod, con 
for ¢ wuss = t ig ib it OV t 2 j nad the 
I under c y use i Ti c 
f sa u y f hot forging 
P < f exten 1 in the form 
f ring which e fit li into ¢ in 
} nel st T} I ; or rotating shell 
I i l off the powder f and j ide 
t tal « tt A 1 the hell and 
tl 1 f the ¢ They e! le either 
f ect f« r tubing or by blank 
cul id ving tl into 
the req if The 90-10 y used 
{ th c 
. Communication Wire 
( | lloy ] aid intaining tele 
pl nme « inicat i 1 th | 1. Bronze 
< ul n W < ting I! ly of 
‘ r witl l percentag { tin, 1s 
widely used for tl purpose, becau t is 
tronger than pure copper wire and will 
tand « i ble abuse without breaking 
While other t have frequently 
I ’ g ted for copper 1 it ys in 
y ust py ; where pi ‘ ] 
i nds are not espe y ve I ie 
qu + hetifiit for th ‘ | r if 
ts | ‘ been 1. The un 
Brass kn es are cing s t € < fa isu p bir ‘ fy ‘ i by 
Bride ss ss tube the « to be du ted 
4 fa } t sa 4 I re y : 
‘ et th ; 











COPPER ALLOY BULLETIN 





ALLOYS OF COPPER 


Thi I the eighteenth of a series of arti 
cles on the ft perties and applications of 
copper alloy and continues the subye 
of modifications of the copper-zince alloy 
ADDITIONS OF TIN TO 
COPPER-ZINC ALLOYS 
One of the elements commonly added t 
the copper-zinc alloys is tin. The principal 
reason for this addition is the impr d 
resistance to corrosion, particularly where 
bi is subject to attack by sea water. Years 


n Muntz metal was found bene 


cting the bottoms of 


ag Col 
ficial for prot« it 
sheathing was u 
because the gradua! 


Muntz metal pre 


ves e) 


in preference to copper 


dezincification of the 


vented the growth of barnacles. The addi 
tion of tin to Muntz metal decreased the 
rate of corrosive attack, while preventing 
formation of marine growth 


Admiralty Condenser Tubes 


Ultimately this effect of tin was used ad 


vantageously in condenser tubing. Expert 
ience had shown the advantages of the 70-30 
copper-zinc alloy over the 60-40, and th 


addition of 1 tin to the former alloy 
brought about 


provement The 


in equally satisfactory 1 

lloy containing 70% coy 
zinc, and 1 
the mixture adopted by the British Admiral 
ty for condenser tubing, and hence became 
This alloy 


per, 29 tin was originally 


known as Admiralty was first 
manufactured in this country by Bridgeport 

The addition of tin seems to prevent de 
zincification. This effect was first noted in 
the alpha plus beta Muntz metal and was 
ascribed chiefly to the added resistance of 
When added to the 70-30 


helpful to the 


the beta crystals 


alloy, tin proved equally 


alpha cI ystals. 


Tin in Other Alloys 


Some attempts have been made to im 
prove the corrosion resistance of red brass 
by the addition of tin, but since the red 


little inherent 


dezincification, any beneficial effect due to 


brass has tendency toward 
to the tin is not readily apparent. 

added to the 
alloys because of its effect on the color and 


Tin is richer copper-zinc 
because of the slightly increased strength 
it gives to the alloy. Such additions are not 
very similar effects can 


a simple increase in the 


common because 
be produced by 
The 
whiten slightly the normal golden color of 
the 85-90% copper all useful) in 
the 


color are 


zine content presence of tin tends to 
vy, and is 
jewelry trade when exact matches of 


necessary 


Switch Contacts Emit 
Arc-Extinguishing Gas 





A n 7s I f extinguishing ( 
vitche 1 Cl t b sd gi it 
en under | i, without the u f har 
cal d ( is descrit linat t pater 
Th c 1s extinguished, it ( i, by tl 
( mn. of gas fi the contacts under tl 
neat of tl ( 
The contact Ac ng to tl tent 
y consist of copper or copper alloys. Th 
contacts are made porous by mixing a qu 
tity of finely divide 1 particles of the Cc 
r alloy with an organic binder, such s 
The mixture is c ! 1 into a composit 
mass, and heat is used to volatilize the s« 
nd bond the metal. The contact is immer | 
in oil or water, and the liquid fills the 1 i 
in the sponge-like n When the circuit 
is interrupted, the vapor formed by the heat 
f the arc acts quickly to extinguish it, it 
1 cl ed 





Pressures Given for 
Cold Squeezing Steps 





Suggested pressures for use in determining 
needed press capacity for typical cold sque« 
follows in a 


ing operations were listed as 


recent issue of Modern Industrial Press 


TONS PER 


OPERATION SQUARE INCH 


Coining bronze 90-100 
Embossing brass 175-215 
Cold forging brass 15-30 
Swaging brass 60-70 
Swaging copper 70-80 





Bronze, Rubber Used 
In Flexible Bearings 





Flexibility in a new type of bearing is 
obtained by bonding a ring of neoprene ot 
inner and 


it is reported. It is said that 


rubber between outer rings of 
brass or bronze, 
the bearings can be made in sizes to speci 
fication, and in lengths up to four feet, which 
can then be cut to length as required. 
Bridgeport will refer readers to the man 


ufacturer of the bearing. 





| NEW DEVELOPMENTS 





Vertical screw-cutting machines, which were 
le veloped abroad, have been } ea ¢ t 
irket in this countr itis reported. Outst 
ng advantages claimed for the vert I 
chines are reduction in floor sj if 
of stock by its own weight. It i that the 
machines also operate more quiet! (No. 140) 
A comparator-densitometer is describe 
mple, compact device for measuring the 
ty of lines on spectrogram plat It 
that the instrument provides means for pr 
jecting spectrogram on a viewing reen 
for quickly identifying the spectral lines of 
elements (No. 141) 
A scrap cutteris designed for cutting 
press scrap to predetermined lengths, can be 
ised also for cutting finished pr tst t 
ording to the maker. It i i that the cutter 
in be set to operate at any given numb« f 
trokes of the pres (No. 142) 


A tap and reamer aligner i rid to be 
tely machined to permit quick, perf 


‘ 1 
ent of tap or reamer over drilled hole. (No. 143) 


A stripping compound remove ked « 

el varnishes, lacquer paints, and nthet 

f hes from metal, it is claimed. Action, it i 
id, depends on an emulsifying effect that 


floats away the coating, leaving a clean, bright 
etal surface. Compound is reported to cont 
It is furnished in concentrate 


(No. 144) 


no caustics 


dilution with water 

A sulphur-carbon compound is described 
uitable for checking impressions of forging dic 
ind die-casting dic It is said that the new 
material is very light, does not shrink, show 
the finest markings of the form or die. It « 
ilso be used in place of wood patterns, it i 
claimed (No. 145) 


A polisher's brick is recommended by the 


maker for removing oil or grease from whee 


before they are reset with abrasive. It is said 

that the brick is suitable for use on wheels en 

ployed for finish polishing. (No. 146) 
A production marker is said to be designed 


for high-speed identification of round tubular 


or solid metal parts, such as shells, venturi 
tubes, and many other product It is said that 
the machine is motor-driven, and is automati 
except for hand feeding of parts to gravity 
chute. Speeds up to 7,000 pieces per hour are 
possible, it is claimed (No. 147) 

A cut-off machine is said to assist in high 


peed production of parts of the type made on 
automatic screw machines. The machine, it is 
claimed, can perform the following operations 
or combinations: stock feed to fixed or swing 
ing stop, form and cut off with two cross slide 
tools, and one or two end operations, such as 
threading or drilling (No. 148) 
This column lists items manufactured 

or developed by many different 
Further information on any of them may 
be obtained by writing Bridgeport Brass 
Company ll gladly refer readers 
to the manufacturer or other 


sources 


which w 


source 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices 
SHEETS, ROLLS, STRIPS 
Brass, bronze, copper Duronze 
for stamping, deep drawing, forming 
and spinning 


. ligt 


cast 


CONDENSER, HEAT EX- 


CHANGER, SUGAR TUBES . ‘ ” 2 - 

For steam surface condensers, heat ¢ LEDRITE* ROD For Bridgep<« rt marine hardware; Aot rolled 
changers, oil refineries, and process making automatic screw ma co sheets for tanks, boilers, 
industries. chine products heaters, flues, ducts, flashings. 


*Trade-name. 





BRIDGEPORT 
PHONO-ELECTRIC* ALLOYS— 


1-strength 


ger wire and cal 


WELDING ROD For 
iron and 
ing silicon bronze tanks. 


steel, 


CONN.— Branch Offices and Ware} 
COPPER WATER 
bronze plumbing, heating, 


le | 


trolley, messen- 
iping 
repairing 

fabricat- A strengths nt 


BRAKS rosion - resistant 


Established 1865 


TUBE — For 


underground 


DURONZE ALLOYS 


re 


ouses in Principal Cities 


BRASS, BRONZE, DURONZE 
WIRE For cap and machine screws, 


wood screws, rivets, bolts, nuts. 


FABRICATING SERVICE DEPT. 


Sngineering stall, special equipment 


High- 


nzestorcor- 


for making parts or complete items. 
BRASS AND COPPER PIPE— 
**Plumrite’’* for plumbing, under 
ground and industrial services. 


connectors, 


BRIDGEPORT BRASS 
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A new line of carbide tools 
t new prices! 


Mt OS 






At last you can afford Carbide Tooling on any job 
in any shop! FIRTHITE gives you a new line of 
General Purpose Tools priced so /ow that even 
small lot users will enjoy the advantages of quantity 
production. Some of these prices are actually 
75% lower than prices prior to August 31, 1940. 
Twenty combinations (5 styles in any of 4 grades 
of Firthite) make this General Purpose line adapt- 
able to a majority of machining jobs! Write today! 


OFFICE AND WORKS 
McKEESPORT, PA. 


BRANCH WAREHOUSES 


NEW YORK CHICAGO 
HARTFORD PHILADELPHIA 
LOS ANGELES DAYTON 
CLEVELAND perro 
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Fields in Which 
STEEL CASTINGS 
Are Constantly Used 


Aeronautical 

Agricultural Machinery 

Automotive 

Bearing 

Boiler, Tank & Piping 

Bridge 

Chemical & Paint Works 

Compressors (Pneumatic) 

Conveyor & Material Handling 
Equipment 

Crushing Machinery & Cement Mill 

Dredge 

Electrical Machinery & Equipment 

Elevator 

Engine 

Fan & Blower 

Food Processing & Packing Plant 

Foundry Machinery & Equipment 

Gas Producer & Coke Oven 

Gears 

Heat Exchanger 

Heat Treating Furnace & Equipment 

Hoist & Derrick 

Industrial Tractor & Truck 

Metallurgical Machinery 

Mining Machinery & Equipment 

Navy 

Oil or Gas Field & Refinery 

Ordnance 

Overhead Crane & Charging Machine 

Paper Mill 

Press 

Printing Press 

Pump 

Railroad 

Refractory, Brickyard & Ceramic 

Refrigeration Machinery 

Road & Building Construction 

Rolling Mill, Blast Furnace, Steel 
Plant 

Rubber Mill 

Ship & Marine 

Shoe Machinery 

Smelting Plant 

Spray Painting Equipment 

Steam Turbine 

Street, Elevated, Interurban & Sub- 
way Car 

Textile Machinery 

Tractor 

Trailer & Semi-Trailer 

Valves, Fittings & Piping 

Well Drilling Machinery 











Cleveland, Ohio 
Crucible Steel Casting Company 
Almira & West 84th. WOodbine 4613 


Detroit, Michigan 


Detroit Steel Casting Company 
4069-4140 Michigan Avenue. LAfayette 5710 


Houston, Texas 


Texas Electric Steel Casting Company 
Bringhurst & Gillespie. Fairfax 8117 


























Indianapolis, India 
Electric Steel Castings ‘ 
Speedway. Belmc 

Milwaukee, Wisc: 


Sivyer Steel Casting Compe 


1675 S. 43rd St. Mlltche 


Newark, New Jer: 
American Steel Castings © 


Avenue “L” and Edwar 


Market 


Philadelphia, Pa. 


Dodge Stee! Company 
Tacony MA Yfe 








npany | 
0400 
) 


1442 


treet 
464) 


© 


Take Advantage of 


Their Experience 


In these times, particularly, every manufacturer who 
uses steel castings must depend upon modern, depend- 
able foundries — such as those listed below — to help 
him meet delivery deadlines speeded up by the 


defense program. 


These foundries can do more than turn out quality 
castings in a hurry. They offer also, expert help on 
design problems and a knowledge of metals and 


metal structures best suited for particular applications. 


The purchaser of steel castings can speed up delivery 
by consulting these practical foundrymen, who know 
production short-cuts which can be made without 


sacrificing strength or quality. 


If you want a better idea of how steel castings can be 
used to increase production, have one of the foundry- 
men listed below show you the New Steel Castings 


Handbook and tell you how to secure your personal 





copy. This book summarizes the experiences of 





| hundreds of engineers, designers, metallurgists and 
AAV 7 


Su) 


" RE a Z, 
7) 2A? 


“ aii manufacture a better and more modern product. This 


steel foundrymen. Its 500 pages of facts, ideas, 


we tables, charts and illustrations are designed to help you 


ee 


—— a book is published by the Steel Founders’ Society of 
Pa vd i America, 920 Midland Bldg., Cleveland, Ohio. 


—— 


ee 


—__—__ 


Another aid to up-to-date casting principles is a 


new sound movie showing modern foundry practice, 





diagrams and drawings, and many actual steel castings 


Y Rochester, New York which is also available through the above Society. 
0 The Symington-Gould Corporation 


Genesee 101 
through your local foundryman or the Society. 


This 35 mm. picture runs a half hour and can be obtained 


of 
Toledo, Ohio 
Unitcast Corporation, Stee! Casting Division For @ practical demonstration of what modern 
et Front and Millard Avenue. POntiac 1545 foundry practice can do, send your next casting job 
4) to one of the organizations listed at the left 
Tulsa, Oklahoma 
. Oklahoma Stee! Castings Company 


1200 N. Peoria. 5-9286 

















In troducing 
DOUBLE-SIX 


This newest member of the ELEC- 
TRITE group, because of its 6% 
Tungsten and 6% Molybdenum con- 
tent, possesses unusual toughness 
and freedom from decarburization 
Electrite DOUBLE-SIX is more re- 
fined in grain size and structure, 
with improved cutting efficiency, 
and is low in ultimate cost. Write 
for Bulletin. 


Lihiobe 








Serving the Varied 


Needs of Industry 


The name ELECTRITE has become a symbol for 
assured dependability. ..a definite mark that 
guarantees enduring service and uniform qual- 
ity in high-speed steels! Up-to-the-minute 
testing apparatus, the latest mill equipment 
employing the most modern technique, and 
practical, experienced specialists are available 
to help you secure the proper ELECTRITE tool 
steel for your particular application. 

Write for Bulletins. 


ELECTRIC STEEL “COMPANY 
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@ In building for defense, there must be no sacri- 
fice of quality for speed. America must not only 
have the most, but also the best that its industries 


can produce. 


The physical properties of materials must be 
known by both producer and fabricator alike— 
specifications must be met, there can be no 


compromise. 


Already in widespread use throughout the coun- 
try, Southwark-Tate-Emery testing machines are 


simple to operate, versatile in application, and 





(ESTING 





offer unsurpassed sensitivity and accuracy. The 
grand average accuracy of the last 100 installed 
in the field is 99.8% of true load over the entire 


range—from zero to maximum. 


Products of research, Southwark-Tate-Emery 
testing machines represent the most recent and 
most important development in physical testing 


equipment. 


Baldwin Southwark Division, The Baldwin Loco- 
motive Works, Philadelphia; Pacific Coast Repre- 


sentative, The Pelton Water Wheel Co., San Francisco. 


THE BALDWIN / 
el 






BALDWIN SOUTHWARK | 
“Division Ge INE sarease CUCOmeT HEE WORKS 


A oD 
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Buy Stee! 


De ERY shipment of alloy steel is accompanied by 

4 accurate data based on laboratory tests. covering 
exact chemical and physical properties, grain size. 
cleanliness rating and hardening characteristics. With 
the Ryerson data sheet before vou. you know what 
steel you are vetting, vou secure best heat treatment 
results and you save time because you do not have 


to test. 


Ryerson stocks also include a wide range of stain- 
less. heat- and corroston-resisting steels. sheets and 
tubing all closely controlled as to chemical content. 
Many highly specialized steel requirements can be 


supplied on a moment's notice! 


Ryerson Steel-Service is ceared particularly to the 
needs of defense industries. All Ryerson products are 
painstakingly selected for their uniform high quality. 


They are carefully warehoused. accurately eut to your 














with 
LABORATORY 
CERTAINTY 


-at Ryerson 


ysis AND HEAT 


HEAT ANAL 1 CHART ty» 2 
TREATMENT RESUL " ’ 
HEAT 
ANALY 
A > 21S AND 
c RBURIZIN« DATA ~ 
ane 
. eur 





JoserxT Ryerson & SON = 


Josepy | Ryerson a So 
x 





speciheations, and shipped on the dot from ten con- 


venient stocks of over 10.000 sizes. kinds and shapes. 


Submit your next steel problem to the nearest 
Ryerson plant. If you haven't the 1940-41 Ryerson 
stock list and data book, send for it today. It will 
quickly become your guide to quality steel and fast 


steel service. 


Joseph T. Ryerson & Son 
Inc... Chicago. Milwaukee. 
St. Louis, Cineinnati, De- — 
troit. Cleveland. Buffalo. 
Boston. Philadelphia, Jersey 
City. 







RYERSON 
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Production of 


Automotive 


By HAROLD S. AUSTIN 

Foundry Metallurgist 

Buick Motor Division, General Motors Corp 
Flint, Mich 


ry. 

Ts IMPORTANCE OF CAST IRON IN 
automotive construction is well established. 
About 12 to 14% of the total weight of the 
automobile consists of cast iron, 5 to 7°¢ of steel 
forgings, and 1 to 2°¢ of malleable iron. It is 
probably conservative to estimate that there are 
no less than 50 separate gray iron castings, large 
and small, varying in weight from an ounce to 
300 Ib. used in the automobile. 

The subject is so large that even in general 
outline it is necessary to divide it into two parts, 
the first of which has to do with the nature 
and production of the irons, and the second 
with the specific irons used for the principal 
classes of parts, First, however, attention should 
be directed to the iron-carbon equilibrium dia- 
gram as presented on page 422 of the October 
issue Of Mera ProGress. Information about 
cast steel (of which a considerable amount is 
being used in modern motorized vehicles) can 
be drawn from this diagram directly; the higher 
carbon alloys of iron called “cast iron” have 
another all-important element, namely silicon, 
and it moves the position of the red lines repre- 


senting the iron-graphite diagram to the left. 


In other words, the eutectoid and eutectic occur 
with less carbon as the silicon increases 

Cast steel, high silicon carbon steel, mal- 
leable, pearlitic malleable, white and gray cast 
iron, all contain at least 90°. iron. (There are 
some exceptions to this, such as special com- 
positions where one or more alloys are added to 
impart unusual characteristics.) The vast dif 
ference in the structural constituents, and there- 
fore the physical properties of these several 
classes of irons, are due almost entirely to the 
variation in the amounts of carbon and silicon 
present, and the heat treatment which may be 
applied. The structural state of the carbon is 
the most prominent in determining the physical 
properties of the iron and, in turn, the silicon ts 
the most important factor in determining the 
structural state of the carbon. 

Steel contains less than 1.70% of carbon 
and generally less than 0.30° of silicon, 
although silicon steel with much higher amounts 
is not uncommon. Most of the cast steel pro- 
duced is hypo-eutectoid, with smaller tonnages 
of eutectoid and hyper-eutectoid steels being 
melted. Except in some specialties (to be men 
tioned later) the carbide is stable during cooling 
and heat treatment; the methods of annealing, 
hardening and tempering, and the resulting 
microstructures are well enough known that 
further attention in this place is unwarranted 
However it may not be amiss to renew acquaint 
ance with the structural changes occurring in 
the common cast irons. 

Valleable tron contains from 1.75 to 3.00 
\s cast 


it is a low carbon white cast iron of hypo-eutec 


ox 


carbon, and from 0.50 to 1.25 silicon. 


tic composition, and as the metal passes through 
When 


the temperature reaches that of the solidus, the 


the liquidus austenite is precipitated. 


remaining mother liquid, the eutectic, solidifies 
As the cooling continues through the zone 
between the solidus and Ar (line SE on the 
diagram), the constituents consist of austenite 


When 


Ar is passed, pro-eutectoid cementite is pre 


and the austenite-cementite eutectic. 


cipitated at the expense of carbon in the austen- 
ite, and, at the Ar 


eutectoid composition and transforms to pearl 


point, the austenite is of 


ite. The final structural constituents are 
pearlite, pro-eutectoid cementite and eutectic 
cementite. 

lron in this state has very limited applica 
lion, as it is weak and brittle. Fully annealed 
malleable is made from this iron by heating up 


to and soaking at temperatures of 1500° F. o1 
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more for about 90 hr., followed by slow cooling 
at 20 to 30° per hr. During the soaking period, 
the cementite changes, thanks to the presence 
of silicon, into ferrite and graphite, the latter 
as segregated masses of temper carbon. 

Pearlitic malleable is a modification of 
standard malleable, and usually contains a 
slightly larger amount of silicon. By means of 
an arrested anneal or by reheating followed by 
accelerated cooling, a large part of the carbon is 
retained in the combined state to form lamellar 
pearlite or spheroidal cementite. This product 
is finding much wider applications in automo- 
tive work, 

Gray cast tron is the most complex in struc- 
ture of all of the ferrous alloys. The amount, 
character and distribution of the graphitic com- 
ponent is the greatest single factor in deter- 
mining its physical properties. 

By far the largest bulk of castings is made 
of hypo-eutectic iron. Very small castings are 
made of compositions very near that of eutectic 
or even slightly hyper-eutectic Compositions. 

Hypo-eutectic gray iron has a range in car- 
bon content from about 2.00 to 3.50°, and in 
silicon, generally from about 1.50 to 3.00%. 





Theoretically, the constituents would be identi 
cal with those previously described in white cast 
iron if it were not for the presence of a consider- 
ably larger silicon content. As a result, instead 
of having eutectic and pro-eutectoid cementite 
precipitated during the cooling from the liquid 
state, flake graphite is formed due to the disin- 
tegration of the unstable cementite. By con- 
trolling the amount of carbon and silicon in 
the mixture suitable to the size and design of 
the casting and the cooling rates to be experi- 
enced, the structural constituents may be modi- 
fied and held within specified limits. The final 
constituents usually found are pearlite and flake 
graphite; ferrite may be present, and always 
small amounts of steadite, the phosphorus-rich 
component. The amount of the latter depends 
on the percentage of phosphorus in the iron. 

In the table below will be found repre- 
sentative values of physical properties of these 
alloys. Wide ranges are quoted; the properties 
may be narrowly adjusted by composition, 
manufacture, and heat treatment to fit the 
requirement of almost every place where irons 


and steels are applicable. 
Advantages of Cast Iron 


from a comparison of the physical proper- 
ties of cast iron and steel— in which it is seen 
that steel is stronger, more ductile and far 
superior in impact values ——one not familiar 
with other characteristics of cast iron would 
naturally wonder why gray iron has found any 
extended use in industry when steel and mal- 
leable iron are available. 

There are many logical reasons why cast 
iron is so extensively used, and to the surprise 
of probably all of us, it is broadening its sphere 
of usefulness. 

From an economic viewpoint, cast iron is 
the cheapest to produce of all metals. The first 


Mechanical Properties of Commercial Castings 





MopULUS OF 
MATERIAL ELASTICITY 
Wrought iron ) 
Annealed malleable iron 
Pearlitic malleable 26 to 28,000,000 
Cast steel 30,000,000 
High silicon, high carbon 
cast steel (heat treated) 
Small parts iron 
Cylinder iron 


High test irons 22,000,000 





TENSILE 
STRENGTH 


25 to 27,000,000 50 to 60.000 


60 to SO.000 
60 to 150,000 30 to 125,000 


30 to 33,000,000 100 to 130,000 60 to 80,000 
28 to 34,000 160 to 200 
35 to 40,000 

50 to 100,000 


BRINELL 


YIELD PoINT ELONGATION Hanasens 


110 to 140 


15 to 8% 170 to 215 
25 to 10% 


32 to 38,000 15 to 40% 


35 to 45.000 


10 to 4% 225 to 250 


200 to 250 
200 and up 
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product obtained from the smelting of iron ore 
is pig iron; this is nothing more nor less than 
cast iron, and it could be used directly as-cast 
from the blast furnace for many kinds of cast- 
ings where strength, soundness, and high pour- 
ing temperatures are not essential. Cast iron 
is admirably suited for casting into intricate 
shapes possessing light and heavy sections and 
varying in weight from an ounce to many tons. 
Understand, of course, it is not inferred that the 
same composition of cast iron can be used under 
all of these diverse conditions. Cast iron is 
very fluid in the molten condition, solidifying 
at about 2200° F., 


than steel and malleable iron. It can be east 


a much lower temperature 


with comparative ease, with a minimum amount 
of burning-in of molding and core sands and 
thus is cheaply cleaned. Finer grained molding 
and core sands can be used and, with refractory 
washes and = sea-coal, comparatively smooth 
castings are obtained. Possessing a much lower 
factor of shrinkage than either steel or malleable 
iron during the solidification, sound castings 
may be produced with the least amount of 
remelt in the form of sprues and risers. Anneal- 
ing is required in only a few cases and is com- 
paratively simple and inexpensive. Gray iron 
has the characteristics and capability of free 
cutting and rapid machinability, and may be 
cast close to specified size with the minimum 
amount of material to be machined off. 

One of the most valuable properties of gray 
iron is its resistance to wear. It is an ideal 
material for use in moving parts and its struc- 
tural components (a matrix of pearlite and uni- 
formly distributed flakes or nodules of graphite) 
develop a smooth, mirror-like finish on the con- 


tact surfaces. 
Velting Furnaces and Accessories 


There are many types of furnaces and 
accessories used in the manufacture of cast iron. 
By far the most common and most economical 
operating unit is the cupola, using coke as a 
fuel. The air furnace is used to a more limited 
extent; and in recent vears, the use of the elec- 
tric furnace, rotating powdered coal or oil fired 
furnaces, and combinations of blast furnace, 
converter, cupola, electric furnace or air fur- 
nace and mixers, are becoming more numerous. 
These newer mediums of melting are used to 
meet the demands for irons of greater strength 
and special compositions which, it is thought, 


are out of the range of cupola practice. The 
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introduction and development of new types of 
furnaces and processes have been quite active 
in the past ten vears and with varving degrees 
of success. 

The cupola and cupola practice have also 
been given as much attention as the other forms 
of melting, with at least an equal degree of 
improvement in efficiency and in the quality of 
its product. Cupolas which a few vears ago 
were melting at a maximum capacity of 15 to 
20 tons per hr. may now be made to produce 
25 to 30. The length of heats and total daily 
tonnage have been materially increased to 
extend over periods of 24 to 36 hr. and even a 
week of continuous melting, with double and 
more the tonnage. 

Along with the progress in metallurgical 
practice, heavier demands have been placed on 
refractory quality and life. This is a real prob- 
lem in modern cupola practice because high 
tapping temperatures (2800 to 2950° F.). in con- 
junction with slag reactions, penetration, and 
abrasion by stock at such temperatures, are 
playing havoc with our linings, causing fusion, 
rapid wearing away, and shrinkage of the 
refractory blocks. I know of no refractory that 
will withstand the severe condition in the cupola 
melting zone for an appreciable time. Longer 
heats have been obtained mostly by means of 
sheer mass increasing the thickness of the 
lining. This is not intended as any reflection on 
the refractories industry; it is merely stated as 
an opportunity for improvement, worthy of 
more attention by ceramic experts. 

At the present time there are numerous hot 
blast cupolas in operation, as well as cupolas 
with adjustable tuyeres; cupolas using oil or 
combinations of oil and coke for fuel; cupolas 
with pre-heated air blast using powdered coal 
for pre-heating— all designed for more eco- 
nomical melting of lower grade scrap or higher 
percentages of steel scrap, or for the production 
of compositions considered outside of the range 
of the ordinary cupola. 

Improvement in quality has kept pace with 
efliciency in melting. At the present time we 
have the means at our command to control to 
a very high degree the uniformity in composi- 
tion and structure of cupola iron. A > specific 
example may be cited in foundry practice for 
piston rings: 

There are at least three physical character- 
istics that must be very carefully regulated in 
piston rings, namely, hardness, strength and 
resilience. Compositions of iron for the larger 


ee 


, 
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sizes of rings may consist of anything from 
small parts iron to the highest grade of cylinder 
iron. Small rings require, probably, the softest 
grade of gray iron that it is possible to produce, 
although the requirements in the finished cast- 
ings are just as rigid as for those in any other 
type of casting. 

In the melting of cupola iron for small 
piston rings, special consideration must be given 
to such matters as cupola dimensions. Here, 
the capacity of the hearth, the time the metal 
is subjected to contact with the white-hot coke 
in the bed, the amount and composition of the 
slag, as well as the details of cupola operation 
and grade of coke used, all produce very 
appreciable changes in the composition and 
chilling characteristics of the iron. 

Regulation of the amount of combined car 
bon is of prime importance. There are two 
very effective means by which this constituent 
may be controlled, namely, by the per cent of 
silicon in the composition, and by the per cent 
of foundry returns or cast iron scrap in the fur- 
nace charge. The higher the silicon and the 
lower the amount of foundry returns, the lower 
will be the combined carbon. 

The chill depth depends on the size of the 
ring and the hardness specified; for very small 
rings it should be negligible. One of the most 
prevalent sources of trouble in the production 
of piston rings is chilled iron, and for that rea- 
son, piston ring foundries have taken extra pre- 
cautions in the way of 
equipment and practice 
to overcome the diflfi- 
culty. It is well known 
that the amount of 
moisture in the cupola 
air blast influences the 
chilling characteristics 
of the iron; this is quite 
noticeable on damp 
warm days. Even in 
foundries where much 
larger work is cast, 
equipment is provided for the purpose of deter 
mining the weight of water contained in the ait 
in order that changes may be made in the 
cupola charge and coke ratio, and thereby 
anticipate and counteract the effect of excessive 
moisture in the blast. The piston ring foundry 
has gone one step further in the elimination of 
this source of trouble by dehydrating the blast 
Numerous installations for this purpose are now 


In operation. 





kK ffect of Cooling Rate on Properties 


Like most other metals and alloys, the phys 
ical properties of gray cast iron are greatly 
affected by the cooling rate during solidification 
and down through the critical range. Chis 
influence is so tremendous that the properties 
of the metal can be completely changed thereby, 
and the metal made unsuitable for the purpose 
intended. The cooling rate may be so rapid 
that a chilled iron is formed consisting of 
austenite, martensite, sorbite and cementite. 
The fracture then has a dense, white, silver 
colored appearance; the iron is extremely hard; 
it is unmachinable at production speeds and 
would play havoc in the machine shop 

There are two principal causes for chilled 
iron in gray iron castings. Either the design ot 
the casting may be largely responsible, with thin 
sections too light for the vrade of iron required 
in the casting, or the composition of the metal 
may not be correct for the size of the casting 
Phere are a multitude of other conditions which 
may also cause this trouble. such as gates 
improperly located, gates and sprue cross sec 
tions of inadequate size (slow filling of the 
mold). flowing distances of the metal too fai 
over thin sections of cold surfaces, and so on 

Of course this same phenomenon of chill 
ing, on the other hand, is used to advantage in 
certain types of castings where extreme hard 
ness 1S required, the desired condition being 
produced by iron chills placed 
in the mold, covering the sui 
face to be hardened, 

The influence of slow cool 
taken into 


ing must also be 


consideration. Too slow a rate 
may produce changes in the 
metal which are equally obje« 
tionable, such as sott porous 
iron, due to the growth of the 
sraphite flakes to excessive 
size. Here again, the design o1 
the composition is the principal 
cause of the trouble. Pouring te mperatures also 
must be controlled. 

It is evident from the foregoing that both 
hard and soft iron mavy exist in the same cast 
ing In automotive work where machining, 
wear and strength are generally to be consid 
ered, this is an intolerable condition. For 
tunately, we are able to overcome or minimize 
it by regulating the basic composition, by alte: 


ing the molding practice, or by using alloys 
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Heat Treatment 


Cast iron is receptive to heat treatment. 
It may be quenched, normalized, annealed and 
tempered. By quenching gray iron from tem- 
peratures above 1500° F., the original hardness, 
200 Brinell or less, may be raised to over 500. 
At lower quenching temperatures, the appear- 
apee of the fracture is changed but little, 
although the hardness may be materially 
increased. At higher quenching temperatures, 
the characteristic silver colored fracture may 
be obtained. Hardening may also be accom- 
plished by air quenching. Localized hardening 
may be produced by rapidly heating the part 
to 1790 to 1850" EF. 


the cool portion to abstract the heat. 


and relying on the mass of 


Annealing is now a very common practice. 
Annealing temperatures range from 900 to 1400) 
I. Maximum softness is usually obtained at 
1100° F.; at this temperature, the combined 
carbon is completely reassembled as graphite. 
Any degree of softness above the minimum may 
be obtained by regulating the annealing tem- 
perature. The original hardness of the casting 
must be taken into consideration; all other con- 
ditions remaining constant, the higher the origi- 
nal hardness of the metal, the higher will be 
Chilled 
spots may be softened sufliciently to become 
machinable by heating to 1700 to 1800° F. for 
$0 min. or more and cooling slowly to below 
1400" FB. 
ening effect on gray iron, but probably not to 


the final hardness after annealing. 


Annealing usually has a slight weak- 


the extent generally believed; it usually lowers 
the strength less than LO‘. 

Quenching and tempering is quite feasible. 
Such treatment has been found to strengthen 
gray iron and is probably the best way to 
remove internal strains. The treatment is more 
effective in low carbon irons. Tempering tem- 
peratures usually range from 400 to 700° F. 

Heat treatment is common today as a 


routine procedure for many parts. 


Vetal Control 


Good metal control has had much to do 
with the progress of automotive cast irons. No 
doubt extra effort has been extended because 
of the stringent specifications promulgated by 
the automotive engineer and enforced by thor- 
ough inspection. By “metal control” I refer to 
the svstem employed for checking and con- 


trolling the raw materials, the melting practice, 





and the composition and physical properties of 
metal in castings. 

We all recognize the importance of raw 
materials; it extends back to the quality of the 
iron ore, the blast furnace practice, the coke, 
and a multitude of other details. 

In the production of uniform, high quality 
iron, conforming to strict specifications, it is 
absolutely necessary that rapid and reliable 
check methods be available for the control of 
the metal at all times. Fortunately, suitable 
methods have been developed and are being 
used in modern foundry practice. 

The chill test, supplemented by frequent 
chemical analyses, is applicable with slight 
modifications to almost any foundry environ- 
ment and melting equipment. It has been found 
to be an exceptionally quick and reliable con- 
trol test for gray iron. Many different test 
pieces have been designed; usually two or more 
designs should be employed as it is almost 
impossible to obtain all of the information 
desired from one only. For eflicient control, a 
chill test should be of such design that infor- 
mation as to the chill depth and fracture of the 
iron can be obtained within a fraction of a min 
ute. With tests of this character available, the 
trend of the metal can be watched. The hard- 
ness of the chill test is comparative to that of 
the casting and is valuable for anticipating and 
controlling the hardness of the product. 

If identifving numbers are stamped on the 
mold when made and assembled, the time of 
the hour noted when the mold is poured, and 
the chill tests racked up in partitions showing 
the time the tests were taken, the foundry will 


the chill tests with 


have a system of relating 
the individual casting. The value of this method 
of checking cannot be overestimated. A com- 
plete history may then be obtained from the 
time the metal is tapped until the casting has 
passed through the machine shop. Other check 
tests include fluidity, contraction, transverse 
strength, impact. 

Considerable research work is being done 
with spectrographic analysis of gray iron for 
control purposes to supplement or replace the 
much slower chemical tests in which so much 
valuable time is consumed in sampling. Spec- 
trographic routine control tests are now being 
employed by more than one large gray iron 
foundry, and the future for this method looks 
very favorable. Research work in chemical, 
electrical and optical methods may also develop 


other rapid methods of analysis. S 
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Bright Plating 


By JOSEPH B. KUSHNER 
Consultant on Metal Finishing 
New York City 


Y 

‘| HE FACT THAT IT IS POSSIBLE TO OBTAIN 
a bright electrodeposit of one metal on another was 
discovered just about 100 years ago, almost con 
temporaneously with the birth of electroplating 
itself. At that time, Joun Wricur, a plater work- 
ing for the firm of Elkington Brothers, Silvei 
smiths and Gilders, Birmingham, Eng., observed 
that a silver plating bath he had inadvertently 
coptaminated with carbon disulphide gave much 
brighter silver deposits than the other silvering 
tanks on the premises. As the story goes, Wricnt 
promptly sold his discovery to his boss and it 
would have been a closely guarded secret to this 
very day if another worker in the plant hadn't 
gotten wind of it and just as promptly cashed in 
on it by selling it to Elkington’s bitterest) com 
petitor the following week! 

In spite of this early and rather typical begin 
ning, the development of bright plating during the 
first 90 of the intervening years since that event 
ful day was extremely slow. Platers and a few 
interested chemists noted, for example, that small 
additions of cadmium salts to a nickel bath seemed 
to brighten the nickel deposits; they noted that 
certain colloidal materials such as glue and gela 
tin when placed in minute amounts in acid coppel 
plating electrolytes gave finer grained, smoothes 
deposits of copper; arsenic seemed to brighten 
brass solutions: lead, evanide coppel solutions 
But these deposits were brittle in the extreme 
were of limited brightness and did not hold thei 
brightness if plated in thicknesses greater than a 


few hundred thousandths. Thicker deposits 


assumed the dull matte appearance obtained from 
regular plating baths and had to be buffed in ordet 
to bring up a good luster Furthermore, the 
brighteners used, poor as they were, had to be 
controlled by guesswork, as no chemical methods 
were available for their analysis or control, 

Then overnight something happened. In 192% 
Max ScuLorrer promulgated a bright plating 
theory in the German publication AKorrosion und 
Vetallschutz and announced the first commercial 
bright nickel solution. It gave practically mirror 
bright deposits for considerable thicknesses of 
metal. It was a literal “shot in the arm” for the 
then dormant electroplating industry Chemical 
suppliers, chemists and metallurgists became inter 
ested in this long neglected stepchild of metal 
lurgy. At that moment, barely a decade ago, 
bright plating graduated from a cook book art 
to the modern, scientifically controlled and engi 
neered electrometallurgical process ol today 

The theory propounded by ScuLorrer will 
not be gone into here, as this is intended to be a 
general description of modern bright plating meth 
ods Several points about the mechanism are 
still moot but the essence is this: Certain organic 
and metallo-organiec compounds, when added to 
metal plating electrolytes, interfere with the 
growth ol the deposited metal crystallites in 
such a manner as to (a) reduce the erystal siz 
to such a small value as to make the grain bound 
aries of smaller dimensions than the wavelengths 
of visible light and (6) orient the erystallites in 
one plane. These two factors cause the metal 
deposits to be sub-microscopically smooth with a 


resultant maximum reflectivity and brightness 


Bright Nickel Plating 


The outstanding example of modern bright 
plating is nickel The earlier commercial bright 
nickel plating processes had poor throwing powe1 
and tended to produce rather brittle, non-ductile 
deposits of limited brightness, but these faults 
have to il large extent been corrected and today 
the metal manufacturer who has oceasion to use 
nickel plating saves considerable amounts. of 
money by being able to eliminate polishing and 
bufling after the nickel coat is on. Polishing labor, 
equipment and space costs are reduced to a mini 
mum Routing and handling operations are sim 
plified, no re-racking is required between the 
nickel and the chromium plating tanks, and rejects 
due to cul-through on the bufling operation are 
reduced to the vanishing point These and a num 
ber of other advantages are available to the metal 
fabricator because ol the eflicieney and elTective 
ness of modern bright nickel plating 

There are five or six commercial methods on 


the market today, falling into two classes 
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1. Processes which make use of organie addi- 
tion agents solely. 

2. Processes which make use of other metals 
as well as organics 

The organic compounds used generally fall 
into the sulphonated naphthol groups Cone excep 
tion to this is a process involving the co-deposition 
of cobalt in the presence of formates and formalde- 
hyde), although newer and better organtes are 
frequently being added to the roster of brighteners 
as research progresses 

\Imost all of the modern bright plating elec 
trolytes contain surface tension depressants which 
lower the surface tension to about 32 to 37 dynes 


These help reduce pitting to minimum by pre 


venting the adherence of gas bubbles and foreign 
matter to the cathode surtace 


The basie nickel plating solution used is the 


Courtesy, ‘ The 
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Full- Automatic Installation for Modern Bright Plating, and Some of the Work Done. 


Sevmour Mfg. Co. 


hot Watts bath in which the concentrations of the 
components run something as follows: 

Nickel sulphate 20 to 40 0z. per gal 

Nickel chloride | to S ™ a4 as 

Borie acid | to 6 

Brightening addition agents as required 

These baths are run at temperatures ranging 
from 85) to 165° F., and are kept within the pH 
range of 2 to 4.5, although some go as high as 5.8 
Most of the baths require agitation, and this is 
best imparted by cathode motion. The permis- 
sible current densities are high, running from 20 


to 120 amp. per sq.ft. of cathode area. Cathode 


efliciency is quite high, averaging about 93 
Deposits of nickel under these circumstances 
are continuously bright but, in order that best 
results be obtained, the basis metal must be suit- 
ably prepared by buffing, as any roughness on the 


“"q)-) 
Oa 





metal is greatly magnified by the nickel plate. 
However, excellent results can be obtained by 
bright nickel plating over semi-lustrous deposits 
such as are produced by the rochelle-salts copper 
plating bath. 

The solutions are very susceptible to impuri- 
ties and must be purified when contaminated. Fil- 
tration through activated carbon is generally suf- 
ficient to remove extraneous organic matter and 
dirt. Vagrant metals are usually removed by 
chemical treatment or by electrodeposition on 
dummies at low current densities. 

Containing tanks for the electrolytes are made 
without exception of rubber coated steel and 
range in size from 10-gal. manual tanks to 33,000- 
gal. automatic installations capable of plating mil- 
lions of pieces daily. 

With consistent chemical control of the solu- 
tions——that is to say, the metal content, pH, 
chlorides, boric acid, surface tension and bright- 
ener —— these processes are capable of giving excel- 


lent results over an indefinite period of time. 


Bright Copper Plating 


Acid copper baths have always been made to 
give, if not bright, at least smooth and fine-grained 
deposits by the use of such agents as glue, gela- 
tin and phenolsulphonic acid. As yet there is no 
genuine bright copper process from acid solutions 
on the market, but this is perhaps because there 
has not been such a need for bright copper depos- 
its as there was for bright nickel. There is, how- 
ever, a great deal of work being done in some of 
the commercial and university laboratories on the 
subject and doubtless such a process will make its 
appearance in the near future. 

The cyanide copper baths give fairly bright 
deposits when limited amounts of lead salts are 
added but the deposits are extremely brittle and 
the lead content hard to control. A revival of the 
use of rochelle salts in copper plating baths has 
led to finer-grained deposits. These deposits are 
not truly bright, though; they are smooth and 
semi-lustrous, particularly as the deposits become 
thicker. The same holds for the rapid copper 
process put on the market a few years ago; depos 
its are bright for the first few minutes of deposi- 
tion, and then gradually assume a semi-lustrous 
appearance.) The particular bath that the writer 
has reference to is a highly concentrated rochelle 
salt solution with the addition of certain unnamed 
welling and brightening agents. Its particular 
advantage is that with it very thick coatings of 
copper in smooth form can be deposited in short 
periods of time, since the cathode efficiency of 
the process is 100° and the permissible current 
density may run as high as 100 amp. per sq.ft. o1 


more. Since the copper is in the cuprous form, 
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one can plate deposits as heavy as 0.088 In. in 
approximately 2% hr. 

In the very recent past two new types of alka 
line bright copper plating solutions have been 
introduced which seem to offer possibilities for 
plates as bright as are obtainable with nickel. One 
of these is based on the deposition of copper trom 
pyrophosphate solutions. The other is based on 
the deposition of copper from solutions containing 


organic amines such as diethylene triamine 


Bright Silver, Cadmium and Zinc 


Silver, which almost without exception § is 
plated from its cyanide solution, is still brightened 
by the use of carbon disulphide, the first plating 
brightener on record. Unfortunately, this reagent 
is difficult to control and does not produce really 
bright deposits. Deposits from a bath containing 
carbon disulphide are rather milky and must be 
wheel fanned before a real luster can be had. 

Two years ago, EGeserG and Promise, made 
an extended research on silver brighteners. Start- 
ing from the idea that complex carbon disulphide 
breakdown products are responsible for the bright- 
ening action in the silver baths, they discovered 
that certain of the organic sulphide compounds are 
superb brighteners for silver. Derivatives of the 
thiocarbamic acids have been recommended. 

At the present time there are a few methods 
on the market for depositing zinc and cadmium in 
bright form. Cyanide solutions are used and the 
chief brighteners are complex organic compounds 

In closing this brief review of modern bright 
plating methods it may be said that the greatest 
advances in bright plating have been made almost 
exclusively in the field of bright nickel. Howeve1 
the future of bright plating of all metals looks 
good, and the writer predicts that in the not-so-fat 
future all plated metals will be deposited in mirrot 


bright form. rs] 





Bright Nickel Plated Ware (The Udylite ¢ orp. 
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Rapid Preparation 
of Lead Sheath 


for Metallography 


By lL. A. ROHRIG 
Research Department, Detroit Edison Co 


A METHOD OF MICROTOME CUTTING OF 
lead cable-sheath specimens, as described by H. P. 
NIELSEN in Merar ProGress last August, was of inter 
est to the personnel at the Research Laboratory of 
Phe Detroit Edison Co. inasmuch as a method for 
the surface preparation of lead sheath specimens 
involving the use of a rigid cutting blade was devel- 
oped at this laboratory and, in its present form, has 
been in use for nearly a vear, 

The method is similar to microtome cutting as 
described by Francis F. Lucas in his paper, “Appli- 


cation of Microtome Methods to the Preparation of 





Soft Metals for Microscopic Examina 
tion”, presented before the American 
Institute of Mining and Metallurgical 
Engineers in February, 1927, with the 
exception that the only equipment nec- 
essary is a lathe, which is usually avail- 
able in any laboratory, and a carefully 
sharpened cutting blade. 

Briefly, the method for preparing 
the rings of sheathing used for metal- 
lographic examination is as follows: 
A ring of the sheathing is gripped in a 
lathe chuck and revolved at a speed of 
about 40 r.p.m. while the surface ts 
shaved by a sharp cutting blade. The 
setup employed is shown in the adjoin- 
ing halftone. The knife-edged tool 

shown in the tool holder is made of an 

ordinary cut-off tool blade that has 

been carefully sharpened to a very fine 

edge. The saw-cut edge of the sheath 

is removed with a roughing blade, afte 

which the sharp finishing blade is sub- 

stituted and several very fine cuts are 
made. The roughing blade and finishing 
blade are the same with the exception that 
the roughing blade is not so carefully 
sharpened. 

It is a simple matter to remove finish 
ing cuts less than 0.001 in. thick and obtain 
a relatively good surface that can be etched 
and examined without any intermediate 
Although slight 


circumferential scratches may be seen on 


work such as polishing. 


the surface of the specimen, these can be 


removed in subsequent etching to reveal 





Grain Structure of Good Quality. Plain Lead Sheath 


Lead Sheath With a Prominent Die W eld 
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the structure of the metal. 

It has been found that 
an angle of about 60° on the 
cutting edge of the blade and 
a clearance angle of about 5 
between the blade and the 
work permits a satisfactory 
cut. Various other combina- 
tions may work equally well. 

Specimens can be pre- 
pared for etching in a few 
minutes. Furthermore, rings 
as short as *; in. long can 
be used, which facilitates 
handling during etching. 

The surface obtained 
after careful cutting and 
proper etching is suitable for 
examination and_ photo- 
graphing at magnifications 
up to about 500 diameters; 
however, 15 to 20 diameters 
is usually high enough for lead sheath. Various 
etching reagents may be used to develop the 
microstructure. We favor the use of 50° acidi- 
fied ammonium molybdate followed by various 
mixtures of glacial acetic acid and hydrogen 
peroxide. 

Several types of lead sheath structures are 
shown in the accompanying photomicrographs, 
made from specimens prepared by the method 
outlined. All micros are at 15 diameters and 
etched in acidified ammonium molybdate, fol- 
lowed by glacial acetic acid plus hydrogen 
peroxide. The first shows the structure of plain 


lead sheath of good quality. The next shows 


0.030% Calcium-Lead 








Lathe Tool Shaving a Specimen of Lead Sheath 


a prominent die weld caused by the converging 
of a new lead charge with the old charge. The 
others show the strecture of two alloy types of 
lead sheathing, both of which are much hardet 
and stronger than plain lead, namely calcium 
lead containing approximately 0.030¢° calcium 
and a lead alloy containing small amounts of 
calcium, bismuth and tin. 

Ihe method described has been used for 
the surface preparation of specimens of lead 
water pipe and it is probable that it mav be 
applicable for the surface preparation of some 
of the softer lead-base alloys used for purposes 


other than cable sheathing or water piping. ©& 


‘, ’ “ee = 
<< ey > 


Lead Hardened by Small Amounts of Calcium. Bismuth and Tin 
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Critical Points 


By THE EDITOR 


ry\ 
| QO COLUMBUS, AND AT OHIO STATE 
University found Wittiam McCavGuey, protfes- 
sor of mineralogy (in pronouncing his surname 
change the a to o and eliminate the ughe), 
thinking about such diverse things as a theory 
that the petrography of ancient iron slags would 
vive a clue as to the place where iron smelting 
originated, and the modern. difliculties with 
openhearth slags arising from the ever-increas- 
ing load of alloys in the steel and iron scrap. 
Together we walked across the campus, alive 
with ROTC squads learning to march, to call on 
Winsper Stour, State Geologist, whose life-long 
hobby has been the collection of facts about the 
250-odd blast furnaces erected in Ohio’ since 
1800. Originally a blast furnace chemist, he 
early learned how much fun it is to scout 
around and locate a small slag dump, a mound 
of unused ore, a square foundation, a conical 
stump of masonry lining — all that remains of 
a furnace that supported a small community 
for a generation, giving a living to 50 families 
and an inheritance to one or two. In his ram- 
bles he talked with old settlers, 
{ History = rummaged in attics and trunks 
of lron for forgotten pictures and docu- 


Furnaces ments, and eventually paid 


in Ohio helpers to search the tax rec- 


ords and early newspaper files. 
Some paintings and drawings show what the 
very early ones were; wet-plate photographs 
would enable one to reconstruct completely cer- 
tain furnaces operating in 1850. Maximum pro- 
duction of charcoal iron was achieved during 
that decade; 30 active furnaces all together 
made 300 tons a day — one quarter the capacity 
of a single 1910 furnace! Charcoal becoming 
scarcer, coal was used, and output per furnace 
jumped six to eight-fold. Many of the furnaces 
using ore from the Hanging Rock seam in south- 
eastern Ohio supplied forges for the manufac- 
ture of wroughtiron; northern furnaces smelting 
bog ore high in phosphorus made castings 
stove plates, grate bars, kettles, andirons, gud- 
geons. Castings were castings, then, to judge 


from old advertisements advising the populace 


to call at the furnace and select their needs from 


a large stock on the shelves. 


To Wricur Frecp, near Dayton, where the 
U. S. Army does all its testing of aircraft and 
accessories, and was shown about the well- 
equipped and staffed Materials Laboratory, 
built up during many years under its chief, J. B 
Johnson &. Saw many special devices for test- 
ing constructional details such as self-locking 
nuts and cable assemblages, as well as labora 
tories for studying metals, fabrics, rubber, lubri 
cants and finishes. Was interested to find that 
the U. S. Army builds no aircraft, depending 
on commercial industry to design and produce 
them. Improved ships come about in this way: 
After studying the existing 

How the 
irmy Gets 

Better 
lircraft 


tvpes and after consultation 
with builders as to the impli 
cations of research at Wright 
Field and experience else- 
where, the War Department 
issues performance specifications for a new ship 

its ceiling, speed, rate of climb, range, arma- 
ment, engine, crew and asks for bids. Any 
builder who thinks that such a ship is possible 
then designs it according to his own ideas, 
makes wind tunnel and other tests, builds one 
sample complete and submits it with the bid. 
Sometimes more than one builder is successful 
in meeting the specifications, as determined by 
tests at Wright Field, and the order is then 
divided. To get this Army business, therefore, 
and comply with the laws requiring Govern- 
mental purchases after competitive bidding, the 
builder must have a going plant and a pot of 
money to risk. Under special circumstances 
the design only is submitted and the best of the 
designs is purchased. In the present accelerated 
program of building up the national defense, 
Congress has authorized the purchase of mod- 
ern types of aircraft by direct negotiation with 
the builders. .... Various units at Wright Field 
are interested in improving accessories, such as 
carburetors, instruments, propellers, armament, 
and are continually designing and constructing 
experimental units, but even these enter pro- 
duction in private plants. Under these circum- 
stances it might seem that the Materials 
Laboratory was “an accessory after the fact”, 
but its studies of materials are continually 
establishing and raising the standards of excel- 
lence which all vendors and contractors must 
meet or exceed. A very minor part of the work 


is the investigation of service failures the 
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attempt here is to discover any epidemic of 
trouble and check it before it gets more than 


started. 


Discussep with RicHanp KENNEDY, my guide 
and informant at Wright Field, the problem ot 
welding S.A.E. X-4150 (chromium-molybdenum 
steel) so widely used in the form of tubing, 
plates and forgings for engine mounts, landing 
gear, and for structural skeletons for training 
planes. In his opinion, cracks alongside the 
welds (made with low carbon steel filler rod) 
are largely the result of unskilled welding, and 
are avoided by proper manipulation of the 
flame so that the surrounding region is mildly 
preheated, welded with minimum of delay, and 

then “let down” or cooled 
Crack-Free slowly enough so the alloy 
HW elds in steel margins do not air 


lircraft harden but in effect are 
Tubing normalized. The Materials 


Laboratory at Wright Field 
has found that some heats of steel are more 
susceptible to cracking than others, and has 
roughly correlated this with the hardenability 
of the particular sample. Chemical composition 
must therefore be held within closer limits than 
the S.A.E. specification; to meet the situation 
two new Air Corps specifications are under 
consideration, one for a fine-grained lower car- 
bon type (carbon 0.27 to 0.33) which can be 
more readily welded into parts that need not or 
cannot be heat treated and are designed on the 
basis of normalized metal (minimum vield 
point 75,000 psi.), and a higher carbon type 
(carbon 0.32 to 0.39) which is suitable for 
welded assemblages heat treated to double that 
strength. As KENNEDY points out, it is no easy 
matter to design, weld and treat an assemblage 
of tubing, plate and forgings of varying wall 
thickness and mass, which, after oil quenching, 
will have hardness (strength) uniform enough 


to be acceptable. 


WELDING OF ALLOY STEEL without cracking 
or dangerously embrittling the metal alongside 
is also an acute problem in tank construction. 
Col. Gien F. Jenks has stated before many 
Chapters of the American Welding Society (of 
which he currently is president) that the Ord- 
nance Department is anxious to find a good 
welding method for armor plate, other than the 
European dodge of covering the scarf with 
austenitic stainless steel before the plate is heat 


treated, and then welding against these austen- 


itic surfaces. A typical problem is this: Lhe 
plate is 1 in. thick; its 
alloy content Is slightly 
higher than S.A.E. steels 


of optimum physical 


Who Can Weld 


frmor Plate ? 


properties, its carbon content above the limit of 
ready weldabilitvy even before hardening; it is 
carburized on the outer surface to hyper-cutec 
toid composition and the penetration of carbon 
mav be one quarter the thickness; it is trimmed 
and machined; it is spray quenched on the cat 
burized side to C-55 hardness. Joints between 
such plates and between plates and supporting 
structure must be welded so that the welds con 
lain no cracks and the joint, when hit by a 
projectile, will not crack but have ballistic prop 
erties almost equal to those of the unwelded 
portions. his is a much harder job than 
to weld a pocket sample so it will not fall apart 


if dropped on the floor! 


CONTEMPLATING the possibility that the Ord 
nance Department has gone from the one bottle 
neck of high grade steel castings to the other 
bottleneck of high grade alloy steel weldings. 
After the World War all field artillery was 
remodeled to decrease weight and = increase 
mobility and power. Unfortunately, govern 
mental rules for purchasing on the price basis 
tended to exclude really high grade steel cast 
ings, and the ones procurable were not good 


enough. So gun mounts were redesigned of low 


alloy, high strength 
Steel Castings steel weldings and 


fre Still Good enough work done at 


for Gun Mounts Watertown Arsenal 


and elsewhere to indi- 
cate that the designs were adequate and weld 
able. Ordnance oflicials now seem sure thal 
there will be no difliculty in = getting these 
mounts in suflicient quantity, but one may won 
der whether there is not a disturbing industrial 
parallel: During the depression of the early 
1930's, there was little or no business, and ener- 
vetic staffs figured out a lot of new and more 
economical manufacturing methods that looked 
fine on paper but often developed unforeseen 
and serious difficulties in 1937 when there was 
some production to try them out on. Similarly 
the Ordnance Department for 20 years has had 
no war business and in that time has planned 
many improvements; now when business is 
coming back in a big way it is too much to 
expect that production will flow forth without a 


hitch here and a tie up there. Would it not 
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therefore be the course of wisdom to use lightest 
weight steel weldings for fast motorized artil- 
lery, but go back to slightly heavier steel cast- 
ings for mounts of guns like, say, anti-aircraft 
which will be required in great numbers to 
vuard industrial centers, and which need be 
moved only if spotted? 

Ar THE AMAZING National Cash Register 
plant in Dayton, where metallurgist GreorG 
Oswatp showed me a bewildering variety of 
interesting things, old, current and in prospect. 
His card index file specifying the heat treatment 
of 20,000 active parts is impressive in itself; the 
prize exhibit is a spring punched from sheet 
that requires ten treatments to give it spring 
temper at correct places and hard spots at 
others where slight wear occurs. Much pot car- 
burizing is done in a department a model for 
cleanliness; many small flat’ gears requiring 
tolerances measured in ten-thousandths are 


made from nitralloy and nitrided; 


Kinks other flat levers needing very thin 
fhout cases are of carbon steel, treated 
Copper at low temperature in “Ni-carb” 


Brazing (a gas with active carbon and 
. nitrogen compounds) and not 
quenched, What the men call the “world’s fast- 
est carburizer” was hardening the tip ends of 
the teeth on a forked rack punched from full- 
hard, cold-rolled strip; all the part except the 
teeth is in a water bath and a 20-sec. traverse 
of three small acetylene-rich flames in tandem 
followed by a water jet gives them file hardness 
on their ends. Many, many sub-assemblies of 
small parts are made by copper brazing. Decar- 
burization and softening of hardened items is 
avoided by drying bone-dry the pre-formed and 
enriched gas atmosphere, by means of activated 
alumina, 

(Here are some other kinks about brazing 
learned at “Cash” and elsewhere which may be 
new and useful: The spread of copper over 
steel surfaces may be stopped by a chalk mark 
or by painting with an emulsion of powdered 
chalk. .... Powdered copper — or copper oxide 

suspended in a slow drying lacquer may be 
easier for the operator to daub on than it is for 
him to fasten copper wires at the proper place, 
and is just as effective. .... Proper centering of 
round pellets of tungsten or other contact points 
on flat steel parts may be automatic — merely 
raise a tiny teat on the steel surface at the exact 
center required for the pellet, get the pellet 


somewhere near the correct position, and the 





capillary action of the liquid copper will center 
Monel to 18-8 is a difficult joint 


to braze because surface oxide is not easily 


it exactly. , 


reduced by the usual atmosphere of hydrogen, 
so keep the atmosphere dry and use alcohol as a 
vehicle for the copper oxide paint it also acts 
as a flux. ....Anvbody know any more?) 

To Cincinnati, Queen City of machine tools 
and breweries, and was shown operations at 
Cincinnati Milling Machine Co. by STANLEY 
Binns, metallurgist, and GrorGe Gerpes, plan- 
ning engineer. There is a large battery of pit 
furnaces wherein shafts, arbors, sleeves and 
strings of symmetrical parts are hung, vertically, 
for heating and quenching. All these furnaces 
have fan-circulated atmospheres, and Binns 
emphasizes the value of this means for uniform 
heating as an important factor in minimizing 
warpage. Such minor straightening of long 
parts as is necessary is done hot it is easier, 

does no damage from 

Cold-Drawn locked-up stresses, and 
Tubing for the part 
Hollow Bored Gerves told me of their 


Cylinders 


“stays put”. 


recent delays in getting 
long hydraulic cylinders 
for the operation of the tables on their grinding 
machines; these cylinders may be 10 ft. long 
and up to 2!o-in. internal diameter, and of 
roundness and straightness so true that they 
must be hollow bored—a gun making opera- 
tion. Right now everyone who can make such 
cevlinders is busy boring guns, so we have the 
anomalous situation where tools necessary for 
more munitions are held up by munition manu- 
facture! Since pressures in these cylinders are 
moderate it was thought that seamless tubes 
would serve, but cold-drawn tubes are so full of 
locked-up stresses that any machining on inside 
or outside surface warps them hopelessly. 
Fortunately one of the leading tube companies, 
by extra care and high quality carboloy dies, 
has been able to deliver tubes that meet all 
tolerances as to internal dimension — truly a 
remarkable feat. . . Piston rods also posed a 
problem; they are equally long, much smaller, 
and must have an axial oil duct. Their exterior 
must be round and straight with lap finish. 
They are now made of S.A.E. 4140 or 1010 seam- 
less tubing, quenched and tempered to relieve 
internal stresses and improve machinability, 
and finished into a true evlinder by a succession 
of straightenings and grindings and a final lap- 


ping on centerless machines. 
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Controlled 
Aluminum 


Bronze for 


Alreratit Parts 


By GeorGe K. Drener 
Plant Manager, Ampco Metal, Inc. 
Milwaukee, Wis. 


l'ype A, and E, (Respectively Alloy IV and V of 
Data Sheet) Cast in Sand, Showing the Difference 
of Minor Composition Changes Permissible in 
Most Specifications, and Which Result in Notable 
Differences in Physical Character and Applications 


. 


ype Ap ‘ ~~ \ 





Same Alloy Vo Centrifugally Cast, and the Grain 
Refinement (About One-Quarter in Shadowy 
Primary Structure and Granular Secondary Struc- 
ture Obtainable by the Proper Modifying Agent. 


Research in this field has only begun. Enlarged 50 \ 


( 

AOPPER-ALUMINUM-IRON ALLOYS OR 
“aluminum bronzes” were introduced to indus 
try in 1870 as “just another bronze”. Conse 
quently, this series of alloys was accorded, at 
the time, the same technique in manufacture 
as Was applied to standard bronze compositions, 
and these uncontrolled methods of the earlie: 
days accounted for the failure of aluminum 
bronzes to establish a trustworthy reputation 
A different type of production or a vastly bette: 
foundry control was necessary to bring out their 
latent service qualities, and in the last 20 years 
the increasing application of scientific metallut 
vical methods brought about this required pet 
fection and control. Aluminum bronzes have 
thereby successfully competed with an unbe 
lievable number of common and special bronzes, 
including precipitation hardening non-ferrous 
alloys, carbon steels, and alloy steels, for use 
as vital propeller, engine, and landing geat 
parts in commercial and military aircraft. All 
major fighting and bombing craft produced in 
this country are now equipped with several 
components made of aluminum bronze. 

The control of these allovs to achieve 
desired results follows the path laid down by 
steel metallurgists in the production of thei 
allovs. After all, there is no common sense in 
assuming that bronzes can be loosely composed 
when the analysis of steel must be held to 0.10 
or 0.01 in order to duplicate results. By apply 
ing some of the technique of the steel makers, 
the producers of aluminum bronze have been 
able to alter that practice to suit their problem, 
and have come up with results analogous to 
those expected of the most advanced steel and 
iron castings and rolled products. 

Composition, or chemical control of | the 
aluminum, is just as important in copper alloys 
as is the proper control of carbon in iron alloys 
The thermal diagram, or the Cu-Al equilibrium 
diagram on page 700, very clearly reveals the 
structural variations which are possible with 
minor changes in aluminum content in_ the 
vicinity of 10 aluminum, around which are 
vrouped the most widely used compositions 
the upper micros on this page clearly illus 
trate this difference \ variation of 0.2%. alu 
minum can change the left into the right-hand 
structure, vet many specifications covering alu 
minum bronze permit variations in composition 
up to 2°! Small wonder, then, that inconsistent 


results were customary. Utmost caution in the 
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composition of the furnace charge will not alone 
sive the required effect. Rigidly correct operat- 
ing practice and constant laboratory supervision 
to maintain proper chemical balance, combined 
with closely melting 


supervised practice, are 


precepts of this phase of control. 
Vicrostructure 


Some remarks about the interpretation of the 


microstructures may not be amiss at this moment, 





8 solid solution, by the way, is very unstable; 
it cannot be completely preserved in the alloys by 
any practicable rate of cooling. It is known to be 
of body-centered cubic crystallinity; this atomic 
arrangement, being the same as that of ferrite, is 
also associated with strength, toughness and _ hot 
workability. 

\lloy E, solidifies as beta but starts changing 
to alpha at about 1550° F. About half of it 
transformed by the time the metal has cooled to 


LODSS° EF 


has 


and thereupon the remainder transforms 


























although it is set in a somewhat smaller type and more or less completely into a fine mixture of 
can be skipped if the reader is in a hurry. All of alpha and delta crystals Fig. 1). An analogy 
the micros are etched with ferrie chloride (which exists between these bronzes containing 9.5 to 16 
leaves the alpha particles bright). The 
comparative lack of coring is due, in part, A, Ao E& ba D De 
to the narrow range between liquidus a HH . 
rang ( I a @+liquid | | |e 1918? ; 
completely liquid) and = solidus com- i 
¥ . *~ 1898° 139,7° 
pletely solid) in all this alloy system. As i\ | j ij w . : 1000 
; | | Be 1800 i tl) 265% 
a matter of fact the coring that does occur | i\ | ~. 
; , . , | | i | 4 
iS responsible for a desirable heterogene- i\ (8 7 | 900 
. + t tT t 
ous structure in commercial alloys. 1600 Lr 1 | | JAY 
P i — . 
An alloy like A, (Fig. 2) containing » | 14560 800 
7, aluminum would have a single phase > 400 rT ly q | 
‘er ; tS) | 
structure characteristic of pure copper, 5 (tts! 700 
. ; | ppe S Alpha arB\\i \/\ pre 
since the aluminum enters into” solid © 7200 t +14 t wot 1 
ion i < : I\ | ! Detal 6 
solution in the copper; the crystal strue- : ih i | 1058¢ 24 600 
ture of the alpha phase is the same as 1000 | as 11 Eutectoid Hor; antal 4 
; io ee eee yee ee ] % || 118%) (2*9/ a 
coppel name ly, face-centered cubic — \Alohe | Delta “16% 500 
and the aluminum progressively strength- | | AY i |} — 
, . : UlECTQID > — ELI 
ens the tough and duetile copper. An 800 i ny i ae 6 8 400 
: gna es p a 
alloy like A. (Fig. 2) containing 9% alu- 0 é ¢ 6 8 10 e 
Be Be a Per Cent 
minum should, if sufficiently slowly 
cooled, also reach an equilibrium consist- hig. 2— Copper-Aluminum Equilibrium Diagram According 


ing of alpha solid solution only. As shown 
by the micro on p. 789, this is not achieved 
in commercial practice, even though the 
rates and diffusion constants in 
Alloy A 
into pure 


reaction 
these alloys are quite high. 

would solidify at about 1890° F. 
but 
would immediately start transforming into alpha. 


8 solid solution, on cooling the g solution 
Time at temperature does not permit this reaction 
to become complete, however, and the residue of 
8, the dark-etching areas at the grain boundaries, 
is shot through with tiny particles of alpha, as well 

as small portions otf 
to 


the residual 8 transform- 


eutectoid, either due 
ing into a plus eutectoid, 
or due to segregated high 
aluminum portions of the 
formed coring 


alloy by 


during solidification. 





Tail W heel Trunnion ) okes. 
Alloy 1, 
treated 


cast, heat 


\-raved 


sand 


an d 









{luminum 
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to Jennison and Smith (@ Metals Handbook) on Which Has 


Been Noted Location of Equivalent Structures of Commercial 


Bronzes Described Herein. The relatively steep 


phase boundaries indicate the need for close control of chem- 


istry and cooling rates if a uniform product is to be secured 


aluminum and the steels: 8 solid solution corre- 


sponds to austenite and the a-+d eutectoid cor- 


responds to pearlite. Quenched @ has an acicular 
structure which looks like martensite and is hard 
and strong. In fact, the heat treatment of alumi- 
num bronzes can be rationalized by analogies to 
the heat treatment of carbon steels. 

Delta solid solution has a complex cubic strue- 
ture and is hard and brittle. It cannot be readily 
identified under the microscope, so the interpreta- 
tion of many micros is obscure. In general, rapid 
chilling of @ will give an acicular or martensitic 
appearance; more leisurely reaction of 8, as well 
as cooling to below the eutectoid, will produce a 
mottled, more irregular granular appearance. 
Sometimes a distinetly pearlitic structure will be 
produced, as will be illustrated later. However, 
the physical properties of a casting containing 
leave doubt 


well-developed delta constituent no 

















Fig. 3 
1.0% Iron Alloy (No. 11 of Data Sheet). 





Cutt Cast 78-IN. Bar 
Tensile strength 90,000 psi. 
Yield strength 10,000 psi. 
Elongation 15% 
Brinell hardness 140 


as to its presence; the alloy is considerably harde: 
without being stronger, and the ductility as meas- 
ured by elongation in the tensile test is sharply 
reduced. 


Grain Refining and Alloying 


Aluminum addition to molten steel as a 
degasifving and a grain refining agent is a 
comparatively recent development, but finds its 
counterpart in the use of some elements for 
the same action in aluminum bronze. In steel 
the aluminum reduces compounds of iron to 
compounds of aluminum; in aluminum bronze, 
the task is to reduce compounds of aluminum 
and retain metallic purity. Very few elements 
are capable of doing this. Prudence is required; 
one part in 8000 of some active deoxidizers is 
enough to treat and refine the particle size, 
whereas twice as much will definitely ruin the 
metal by causing grain boundary segregation. 
Lower micros on page 789 illustrate this proper 
refining effect. Some of the more common ele- 
ments have a similar effect upon aluminum 
bronze, although they must be used in higher 
proportions than the above. Iron is the most 
widely used metal for refining the grain size, 
although nickel, manganese, and zinc each have 
an effect in varying degrees. 


The actual method of composing an alloy 


75,000 psi. 
37,000 psi. 


Effect of Cooling Rate (or Size of Casting) on Structure of 10.5% Aluminum, 


{ll castings were made from same ladle of metal 


> 


Ey i. |” 


Ean or Cuitcep Test Block Ear or SAND Cast Test Block 


60,000 psi. 
13,000 psi. 
Re 
160 


in the melting crucible often determines the 
action of these metals on the final constituents, 
Most of the elements mentioned above have 
what is termed a “negative replacement effect” 
upon the aluminum content. Thus, 1%: of iron 
will normally effect a 0.05 to 0.12% displace 
ment; this means that if a 10°. aluminum alloy 
carries 3°o of iron, its approximate location on 
the equilibrium diagram would be where a 
9.65°° aluminum alloy free of iron would fall. 
In other words, iron has the effect of moving 
the phase boundaries to the left. It is possible 
to compose or formulate an = alpha-eutectoid 
type of alloy and evolve an alpha-beta type, 
provided the iron was properly alloyed with the 
basic elements. Special methods of compound- 
ing seem to enhance this effect, even up to a 
040° aluminum displacement for each 1‘: of 
iron. Under such conditions in a 10¢¢ aluminum 
alloy with 3° iron, a shift of the phase bound- 
aries toward the left about 1.20% is possible. 
Granted that the chemical composition has 
been made up with the utmost care, one can 
readily understand why such inconsistent 
results are obtainable with variations in com 
pounding and melting practice. 

Progressing from chemical composition to 
the next control step, we again follow. steel 
metallurgical practice. 


Properly designed 


molds or chills are essential for the desired 


December, 1940; Page 791 

















































Cam Support; Forged of 
{lloy I. 


and similar views at 75 dia. 


Structures in this 


structure in aluminum 
bronze castings as well 
as in iron and_ steel. 
While many foundry 
methods in both metals 
are similar, the struc- 
tures sought for are 
decidedly in contrast. 
Aircraft requirements 
demand consistent du- 
plication of structure to 
insure uniform manufacturing and service rec- 
ords, and Fig. 3 at top page 791 demonstrates 
the range in which a given alloy can be con- 
trolled in ordinary casting. The left-hand view 
represents a drastically chilled metal — rarely 
called for, although approximately this struc- 
ture will be found in a !,-in. section in a small 
casting. The original beta crystals have precip- 
itated alpha along their crystallographic planes 
and a quasi-martensitic or Widmanstatten 
microstructure results. The 
middle is from a chilled ear 
from a 50-Ib. U. S. Navy test 
block; the third is the result 
of casting the same in ordi- 
nary sand. In this case cool- 
ing has been so slow that the 
alpha solid solution rejected 
at high temperature has 
grown into large slabs, and 
the remaining beta has 
changed into pretty well 
defined (even lamellar) 
eutectoid of alpha plus delta 
when passing the 1058° crit- 
ical point. This latter struc- Fig. 4 
ture calls for heat treatment 
to retrieve the constituents 
and the properties of the 
middle view. 

Sand and chilled castings for aircraft are 
necessarily small and light-sectioned wherever 
practical. The physical properties of these 
castings are shown in the Data Sheet, page 797. 
Ultimate tensile in chilled specimens in the 
alpha and low eutectoid ranges (alloy types 


A,, A: 


vield strength of approximately one-half the 


and E,; in Fig. 2) is usually high, with 


ultimate, good elongation, low proportional 


limit, and relatively tough impact properties. 
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As the cooling time after pouring is extended, 
these properties tend to invert until a_ tensile 
strength of approximately two-thirds the chilled 
specimen is reached. 

The result of extremely long cooling is 
illustrated in Fig. 4. Here a delta type alloy at 
500 magnifications is contrasted with the same 
alloy after a 15-hr. cooling cycle. In the corner 
of the second micrograph can be seen a lamel- 
lar eutectoid formation similar to pearlite in 
steel. This tendency, often erroneously called 
“self-annealing’, is present in all eutectoid- 


When fully devel- 


oped, the metal has reached its stable structure, 


bearing aluminum bronzes. 


vet is inferior as an engineering material 
because of its tendency towards flaking and 
Well developed 


alpha plus eutectoid (“self-annealing”) in large 


galling under service loads. 


castings can lower tensile strength from = an 
expected 85,000 psi. to a quite inadequate 52,000. 
The globular or sorbitic “pearlite” structure 
shown at the left in Fig. 4 represents the desired 
eulectoid for aluminum bronze. Careful control 
of the time between pouring and shake-out will 


assist materially in getting this structure; simi- 





{lloy VI of the Data Sheet, Sand Cast at Left Versus 15 Hr, 
From Pour to 100°F. 
well as the formation of an undesirable lamellar eutectoid. Etched with 


Vote the increased grain and particle size, as 


ammonium hydroxide plus peroxide, and magnified 500 diameters 


larly, molten metal temperatures play an impor- 
tant part in procuring the desired constituents. 

Centrifugal casting is used wherever pos- 
sible for aircraft parts. By pouring in a high 
speed revolving mold, a pressure of 66 psi. on 
the molten metal is ordinarily achieved in con- 
trast to 1.62 psi. in similar sand castings. This 
enormous increase in pressure aids in eliminat- 
ing gases and low gravity particles from the 


parent metal. The resultant increase in density 












also increases service life. Rapid cooling pro 
duces a desirable heterogeneous structure in 
much larger castings than would be possible in 
sand molds or chills. Figure 5 compares the 
structure of sand and centrifugal products, and 
the half tones on pages 794 and 795 illustrate 


the centrifugal casting operation. 


Hot Work and Heat Treatment 


Further structural control is achieved by 
hot working and heat treatment, or a combi- 
nation of these processes. The micrographs in 
Fig. 6, page 796, show the results of rolling, 


forging or extruding some representative alloys. 





hig. 5 Representative Structures of Castings Sand 
Cast and Centrifugal Cast. hor compositions, 


properties and uses see the Data Sheet, page 797 


Virtually all compositions of aluminum 
bronze can be rolled, if proper attention is 
viven to temperatures at which the metal is 
worked, although the rolled shapes ordi 
narily have 
lower aluminum 
than castings. As 
the aluminum 
content in 
creases, so does 
the tendency to 
crack at heats 


below 1150° F 


Gun Bracket. Alloy 
}. sand cast. heat 
treated and \-raved 





Propeller Blade Bushing. Cen- 
trifugal casting of Alloy | 


the alpha series of 
allovs will permit the 
severest cold working if 
frequently annealed to 
relieve internal stresses 
All the 


extruded, although only 


allovs can be 


the alpha and low 


eutectoid compositions 





can be satisfactorily 
straightened thereafter. 
Although these low allovs could be centrifugalls 
cast for comparable physical characteristics, 
the directional grain of extruded and rolled 
products is desirable for some applications, pat 
ticularly where grain size and weight ts a factor 
Worked metals may be designed for a safety 
factor of 1.2 figured on the proportional limit, 
whereas castings require a safety factor of 2.1 
in the existing Army Air Corps specifications 
Low aluminum allovs develop optimum phys 
ical characteristics in the worked state, and 
annealing heat treatments are only used to 
relieve stresses. Higher temperatures, to alter 
the structure, are only used in some parts 

Hleat treatment is defined by Westen as 
the heating and cooling of metals to achieve a 
predesired result. lo achieve thre ultimate 
structure for service, it is frequently necessary 
to heat large aluminum bronze castings to a 
calculated pom above the eutectoid tempera 
ture: then control the cooling to approximatl 
that of the chilled naval test block in Fig. 3 
and thus get comparable results the mani 
mum temperature must be watched to prevent, 
as far as possible, any loss of complexity in the 
structure High reheating temperatures will 
rapidly homogenize the crystals, and the result 
ing structure ts not so desirable in some services 
involving weal 

Low temperature stress relieving of jor 
ings and rolled products for aircraft require 
ments is customary Phis is particularly tru 
ol enone components Phese operations are 
fenerally carried out on svmmetrical shapes 
iffter surface tensions have been relieved by a 
roughing machine cut. Heat treatment (quench 
and draw) of aluminum bronze has served to 
meet many requirements for maximum strength 
in parts for propellers, engines, and fuselage 


units fhe most sensational increase in. test 
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Propeller Locking Nut. peller (see the illustration on page 795). This 
illoy V, centrifugal roller is made of a delta type alloy, D. of Fig. 2. 


cast and heat treated and replaces hardened steel. In both bushing 


and roller the anti-seizing, longer-wearing prop- 





figures through heat erties of a bronze in comparison with steel, plus 
treatment is in the pro its good physical properties and high fatigue ! 
portional limit. Those resistance, make possible the intricate mech- 
bronzes that are capa- anism of modern propeller designs demanded 
ble of being heat treated by military requirements. | 
to ultimate strengths lhe mention of fatigue resistance also calls 
above 100,000 psi. also to mind the vibration damping properties of the 
have their proportional alpha type aluminum bronzes. Although this 
limits increased nearly characteristic is present in all alpha and eutec- 
100°. over that of the toid alloys of this series, a really remarkable 
cast state. Inasmuch as performance is recorded by a high iron compo- 
this figure is most important in aeronautical sition of A, microstructure used as a damping 
design, it permits a great reduction in weight bushing between the propeller assembly and 
over parts as cast. the main crankshaft of an airplane engine. 


rhis serves to lengthen materially the life of the 

Typical fircraft Parts engine itself by eliminating the excessive vibra- 

tion customarily transmitted to the engine from 

Aluminum bronzes for aircraft require- the propeller. 
ments can be divided into two groups. First 
is the sand cast, chill cast, centrifugally 


Pouring and spinning an aluminum bronze bus! 
cast, and extruded alloys of heterogeneous | 


, . by the centrifugal process. Self purging of in 
structure used primarily for wear resistant 
and vibration-dampening qualities. Second 
is the rolled, forged or heat treated mate- 
rials for assembly components where high 


proportional limits and maximum 


strengths are desired. Six good examples 
of these parts are shown on these pages. 


Outstanding in the first group are the 





blade bushings for hydraulic controllable 
pitch propellers illustrated on page 793. In 
four vears of service, there has been no 


failure in service and no bushing has 
actually worn out. The propeller manu- 
facturer has established a life expectancy 
of 2000 hr. for this part which, by experi- 
ence, has proved capable of considerably 
longer service. These bushings were 
formerly made of beryllium copper at 
more than triple the cost and less than halt 
the service life now allowed. Even this life 
was not met in many instances. Private 
flvers rarely replace these aluminum 
bronze parts, made of E, alloy No. V, 
except at major overhauls of the propeller 
assembly. = Practically all available types 
of steel and bronze were tried before this 
problem was solved. 

Another part of this propeller assem- 
bly is the cam-actuating roller which varies 


the pitch of the full-feathering type of pro- 


Page 94 














Electrically operated variable pitch pro 
pellers are held onto the crankshaft by a heat 
treated aluminum bronze locking nut shown on 
page 794. Hardened steel locking nuts were 
formerly used, but they did exhibit a tendency 
to seize the shaft of the motor, thereby delay- 
ing the overhaul, and sometimes loss of the 
crankshaft itself when the two could not be 
separated. 

After some exhaustive tests with various 
types of alloys, this aluminum bronze was found 
to meet all requirements. In actual service, 
these parts are subject to the vibrations of the 
propeller and motor unit. The severest strain 
is in locking this nut onto the crank shaft and 
up against the propeller housing. A 1-in. round 
steel bar is inserted through two holes in the 
skirt, and used as a wrench to lock the nut in 
final position through the application of a 1000- 
ft-lb. torque. 

The view on page 792 shows a motor part 


made of aluminum bronze. Fatigue resistance 


irities from inner bore by combination overflou 


ind 66-psi. pressure is demonstrated in view belou 





Propeller Cam Rollers. 
Extruded i/loy I] 


and wear resistance 
play an important part 
in these motor installa- 
tions. A third factor of 
considerable note in 
aircraft design is the 
light weight of this high 
strength material. 
Weighing only 0.27 Ib. 


per cu.in. on the aver- 





age, it is considerably 


~ 


lighter than other non- 


ferrous alloys, being roughly 207 lighter than 
tin bronzes and some 6 to 12 lighter than 


manganese bronzes. 

Phis light weight, plus its high proportional 
limit in the heat treated state, makes alumi 
hum bronze desirable for important compo 
nents designed on ai strength-weight basis in 

modern bombing and fighting planes. The 

view on page 793 shows a gun bracket 
which acts as a pivot around which the gun 
housings of certain bombers are designed 

Phe entire machine gun mechanism as well 

as the airman operating it are held in plac 

by this litthe casting. Its failure would 
mean the loss of the gun, man, and prob 
ably the plane, if a rival fighter craft dis 
covered that defenseless point. These 
castings, as well as the tail wheel trunnion 
support shown on page 790, are thoroughly 

\-raved to detect minor flaws which may 

exist now and then. 

\ rav inspection. ts practiced by a 
few manufacturers on aircraft castings 
other than those made by the centrifugal 
process. The density and unquestionable 
soundness ol castings made by the cen 
trifugal method have made this practice 
unnecessary in such parts. 

Ihe aluminum bronze industry is 
proud of its contribution to the aerial 
defense of our country. This pride is 
doubly justified through the fact that 
American-built planes are consistently 
showing better performance than thos 
produced by other nations. It seems safe 
to sav and reasonable to assume that the 
advanced aluminum bronze alloys used by 
manufacturers of American aircraft: and 
engines may be given credit for at least a 


mentionable part of this superiority So 
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MORE STRENGT 


50 places in a power shovel... 
85 places in a rock drill... 
215 places in a milling machine 











Measured by weight, nearly 1 of this Bay City 
power shovel is fabricated from long-wearing 
Nickel alloy steels. 50 vital parts which must with- 
stand fatigue strains, shock stress and overloads are 
made of SAE 3135 oil quenched Nickel-chromium 
steel and other Nickel alloy steels. Frames and 
bases are Nickel cast steel. “Chabelco” crawler 
drive chains, Diamond crowd chain, Hercules gaso- 
line and Caterpillar Diesel engines on Bay City 
shovels also employ high strength Nickel alloy 
steels for important stressed components. 











Here are five Gardner-Denver 
rock drills mounted for tunnel 
driving. In each drill, 85 stressed 
parts are produced from Nickel 
alloysteels. TheGardner-Denver 
Co. writes, “Through increased 
use of Nickel alloy steels, re- 
markable improvements in per- 
formance and reduction in 
maintenance costs have been ac- 
complished—without compara- 
ble increase in weight or bulk.” 





TO MEET 
STRESS... 











NICKEL zz: 





More than 275 stressed parts in this dial type 
Cincinnati milling machine are Nickel alloy 
steels. Nearly 200 of these parts are made of a 
Nickel-chromium steel, heat treated to high 
strength yet readily machinable. Parts subject 
to wear are case-hardened. 


Purchasing and production are often sim- 
plified because the versatility of Nickel 
steels usually permits one Nickel steel to effi- 
ciently serve many purposes, Practical answers 
to your inquiries will be given promptly, based 
upon our broad experience with many indus- 
tries. Please address: 





THE INTERNATIONAL NICKEL COMPANY, INC. New'vorn. nv. 
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Heaven 


By ROBERT F. MEHL and GERHARD DERGE 
Department of Metallurgical Engineering 
Carnegie Institute of Technology 

Pittsburgh 


— OF A METALLURGIST IN 
meteorites might be thought to be purely aca- 
demic —it conjures the picture of a bespec- 
tacled geologist fussing with fossils while the 
world crashes outside his study window! 
Nothing could be further from the truth: The 
structure of meteorites has engaged the atten- 
tion of some of the best metallurgical minds in 
the history of the subject, and these studies 
have been responsible for the development of 
an amazingly large part of the science of phiysi- 
cal metallurgy, and future studies may well 
contribute further and important knowledge of 
alloys. 

When in 1808, ALots pe WipMANSTATTEN, 
Director of the Imperial Porcelain Works in 
Vienna, cut, polished, and etched a sample of 
a meteorite known as the Agram Iron and 
revealed the curiously and beautifully geometri- 
cal structure which has since borne his name, 
the smelting of metals and the making of allovs 
was an art, and there was little or no knowl- 
edge of their structure. Could he have foreseen 
the practical and scientific results which would 
in time ensue from his experiment, inspired by 
curiosity alone, he surely would have been much 


more pleased than he was. As a matter of fact, 


he was so little impressed that he didn’t even 
publish an account of his work. 

But the work attracted others, particularly 
the petrographers and mineralogists. A few 
vears later the interest in meteorites was high, 
and the great Farapay, the actual precursor of 
the alloy steel era, was in 1819 “led to try alloys 
of nickel and iron or steel, by the popular idea 
that meteoric iron was not subject to rust” as he 
wrote. This proved an unprofitable research, 
but it appears to be the first artificial produc- 
tion of iron-nickel alloys. 

It is now known that meteorites are of 
three kinds: Iron (really an iron-nickel alloy), 
iron mixed with stone, and stone. Through the 
bronze age, man’s only iron, which he valued 
very highly, was that which he hammered from 
iron meteorites. The lump of heavy material 
he had found to be malleable, so that by infinite 
patience he was able by hammering with a 
stone to raise an edge, then a fin, and finally a 
usable cutting edge. This sharpened metal with 
proper handles made any one of a wide variety 
of tools and weapons. When JoserH Sapinti 
visited Greenland in 1818 with Sir Joun Ross, 
he found the Eskimos using such tools, and so 
did Admiral Peary nearly a century later — his 
Eskimos had hacked their knives from a large 
meteorite known as the “Old Woman” 

But others, moved more by their fears of 
the supernatural than by their sense of the 
natural, saw meteorites as objects deserving 
worship. In the relatively recent vear of 1772 
a meteor was described as “a holy thing fallen 
from heaven”, and enshrined in a place of wor 
ship. They may be found in many eastern tem 
ples. Others less hopeful imagined them to be 
the return of an evil spirit to earth, usually that 
of the petty tvrant who plagued the locality 

Phe ancients well knew the celestial origin 
of these objects, no matter what use they made 


of them. Chinese writings record, and = thus 


recognize, a meteoric fall in 644 B.C. But ree 
ognition undoubtedly came much earlier than 
this among other peoples, for primitive Baby 
lonian writings denote iron by two charac 
teristics signifving “heaven” and “fire”. Lhe 


Egyptian word in a pyramid text in the sixth 
dynasty was “bia-en-pet”, meaning “marvel 
from heaven’, and a Hittite text of the 16th 
century B.C. speaks of “black iron of heaven 
from the skv’. It is said that the Greeks, in 
an athletic celebration in honor of the funeral 
of Parrocius, rewarded the victor with a 


meteorite which evidently had been used in the 
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shot-put. Both Puiny and 
PLerancu record meteoric 
falls; it is said that the 
holiday-loving Romans in 
one era celebrated mete- 
oric falls by declaring a nine-day festival! 
Throughout the world iron meteorites have 
been adapted to tools of some 44 recognized 
forms. Arrita carried a sword, known as the 


“heavenly sword”, made from a meteorite, as 


did Timur, much later, and certain of the 


Caliphs. Through the Middle Ages, the subject 
of meteorites became obscure until, in 1649, a 
certain learned person named Toiiius thought 
it necessary to reatlirm the celestial origin of 
these bodies, declaring meteorites to be “gen- 
erated in the sky by a fulgurous exhalation 
conglobed in a cloud by the circumposed 
humour’, a statement that was frightening but 
hardly enlightening. The Spanish invaders in 
Central and South America were mystified by 
the meteoric iron tools of the Aztecs and the 
Incas, and Amerigo Vespucct found Indians in 
the La Plata region in South America using 
arrowheads made of meteoric iron, Even today 
such implements may be found among the few 
remaining primitive men. 

It is related that when an aide once told 
Thomas Jerrerson that two Yale professors, 
Kingstey and the famous chemist Simian, 
had described a fall of stones from the sky at 


Weston in Connecticut, the President remarked, 





Original Size of This Canyon Diablo 
Veteorite Is 10 by Il In. It illustrates 
the usual dull black crust and the irregular 
surface and characteristic depressions, 
or “thumb marks”. A polished and etched 
section (measuring 8 by 6 in.) shows 
well developed Widmanstatten figures 






“It is easier to believe that two Yankee profes- 


sors will lie than to believe that stones will fall 
from heaven!” It is one of those frequent per- 
versities of history (or literature) that the celes- 
tial origin of meteorites was recognized very 
early and then forgotten, probably because such 
a conception had so many connotations of the 
supernatural as to prejudice it in the skeptical 
and even in the educated lay mind, as for exam- 
ple, in JEPPERSON’S. 

The French Academy of Science, in its 
wisdom, once thought it necessary to issue the 
ukase that “there is no such thing as celestial 
metal”, feeling, evidently, that such a miracle 
should have no place in science, for in those 
days science was jealously guarded from the 
unusual. It was only after the beginning of the 
nineteenth century that CuLapni, in Germany, 
and Bror, in France, firmly established in the 
modern scientific mind that small celestial 
bodies do fall from the heavens and may be 
recovered. One theory of the origin of the 
earth has stated it to be an accumulation of 


meteorites, and that the growth from such 
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causes still proceeds and causes certain astro- 
nomical aberrations, 

Modern knowledge of meteorites is com- 
paratively complete. There is, of course, no 
doubt about their celestial origin. The meteor- 
ite approaches the earth from somewhere in 
interstellar space with a velocity of from 30 to 
10 miles per sec. and loses much of this velocity 
on passing through the stratosphere and atmos- 
phere. The velocity of a massive meteorite is 
naturally affected less than that of a small one, 
and when sufficiently large it may strike the 
earth with enormous velocity, liberating some 


150,000 cal. per gm. of its mass, in comparison 





This Photograph, Showing One Large Grain and a Smaller One 
on the Right Edge With Grain Boundary Between. Has a Magni- 


material in the iron-stone and the stone meteor- 
ites is all of volcanic nature — no sedimentary 
rock occurs, and no vegetable or animal life has 
been found, though hydrocarbon gases have 
been identified; evidently the recent report of 
the discovery of micro-organisms in meteorites 
was premature. Meteorites have been classified 
according to variations in their chemical con- 
stitution in such a way as to lead to the con- 
clusion that they originated in a single celestial 
leaving 


Meteor 


ites have not been found in geological strata 


body that had suffered a catastrophe, 


these lone wanderers in celestial space. 


older than the Pliocene, and it is thus concluded 
that this catastrophe might conceiy 
ably have occurred within the geo 
logic history of the earth. 

PANETH in Germany (now in 
England) measured the helium con 
lent of meteorites and, emploving the 
time seale of the radioactive decay 
series which produces the helium, 
calculated that meteorites originated 
at about the same time as out 
solar system, about 3-10" years ago 
Phis calculation is very likely nearer 
to the truth than that based on geo 
logical evidence, which at best can 
only testify that meteorites were in 
existence during the Pliocene epoch 

There is an average of four note 
worthy falls of meteorites each vear. 


These vary from a multitude of small 


: », : ») ; > a , > ' f » ie . 
fication of 20 Diameters and Illustrates the Widmanstatten Fig stone meteorites to a single iron 


ure in an Ordinary Steel Containing 0.17°, Carbon. 


with the 1000 cal. liberated by the explosion of 
one gram of dynamite. Large meteorites bury 
themselves deeply in the earth’s crust, if indeed 
they are not vaporized by the energy generated 
on impact. The transit through the atmosphere 
is short, and although the luminosity comes 
chiefly from the high temperature and ioniza- 
tion generated by friction with the air, the heat 
is only superficial and confined to a very thin 
crust and so rapidly dissipated that the meteor- 
ite, even when found immediately, is often 
comfortable to the touch and sometimes cold. 
“Shooting stars”, which are minute meteorites, 
disintegrate quickly from the heat generated 
by passage through the air and disappear long 
before they reach the earth. 

The three types of meteorites are known 
scientifically as siderites (iron), siderolites 


(iron-stone), and aerolites (stone). The rocky 


Hanemann 


meteorite weighing tons. The famous 
Canvon Diablo in Arizona, a circulat 
crater nearly a mile in diameter, is thought to 
have been caused by the impact of a meteorite 
now lving deeply buried, The iron meteorites 
forming the first illustrations of this article are 
from there. The supposed meteoric fall in 
Siberia in 1908 may, when better evidence is 
available (for Russian metallurgists do not 
seem to answer correspondence now!), prove to 
be the largest in history, for the country in an 
area of 50 miles was devastated. Perhaps H. G 
Weis’ story of the havoc wrought by a heay 
enly body approaching the earth too closely 
may vet be realized in an even more extreme 
form by the impact of a huge meteorite on 
some important center of population. Only the 
favors of chance guard against this. 

Iron meteorites are largely alloys of rol 
and nickel; they contain on the average of &' 


nickel, though the percentage is occasionally 
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much more or much less. It is interesting to 
note that the core of the earth, all the earth 


except the outer crust of several hundred miles 
thickness, is probably composed of such an 
alloy. At the pressures and temperatures which 
obtain there the alloy must be all austenite, if 
If solid, it hot 
enough to be austenite of unknown grain size, 
but if 


not in part molten. would be 


meteorites are 












steel would not develop such a structure visible 
to the unaided eye, but thought that possibly 
the petrographer’s careful technique of polish- 
ing and etching might develop a structure that 
And 


he was right, for his sample of steel under the 


would be revealed at high magnification. 


microscope was found to possess a_ structure 
quite similar to the figures in meteorites. Then 
France, and 


Mc WubiiaM, 


OsSMOND, in 
ARNOLD and 
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and produced a nearly 
perfect) octahedron, a 
eight-sided 


But the 


meteorite possessed 


regular 
solid. why 


such an octahedral structure, and how the 
structure had formed, remained a mystery until 
the important sefence of physical metallurgy 
was developed in the 20th century. The earlier 
work on meteorites served, however, as one of 
the first convincing bits of evidence of the crys- 
talline character of metals. 

This mineralogical curiosity, the WipMan- 
STATTEN figure, seemingly of only impractical 
importance, came as a stimulus to the birth of 
the science of physical metallurgy through the 
effort, not of a metallurgist for in those days 
there were no physical metallurgists in the 
modern meaning of the word but an English 
petrographer, Sonny, whom we have long rec- 
ognized as the father of microscopic metallog- 
raphy. It is said that Sorsy, recognizing thal 
meteorites are really alloys, wondered whether 


ordinary alloys like steel might also be found 


to possess this structure when polished and 
etched. He knew that polishing and etching 


i i 
O 10 20 30 4 SO 
Nickel, Per Cent is 


somewhat special, exam- 


Equilibrium Diagram Selected by 
Marsh for the Iron-Nickel System 


suggested that martensite 
but 


: 100 
50 70 80 90 100 
another, though 
ple of this heaven-born 
structure. 
This verification and amplification of 
Sorsy’s findings had a far-reaching effect, for 
it taught those engineers interested in metals 
and alloys that they might learn much from a 
microscopic study of the internal structure of 
metals and alloys, and in this way many began 
such studies and became known as metallog- 
raphers. The microscope thus became a most 
important piece of apparatus in the metallurgi- 
cal laboratory. With Sorsy’s work the science 
of metallography began, and was shortly to be 
indispensable in studying and controlling the 
heat treatment of alloys and in the development 
for it the 


neophyte among metallurgists now knows, that 


of new ones, was found, as veriesl 
the internal or microstructure of alloys bears a 
very close relationship to the properties, and 
that treatments that change the microstructure 
also change the properties. 

The 


show n on 


WIDMANSTATTEN figure in meteorites 


page SOO consists of striations of 
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kamacite, the a-iron solid solution, in the form 
of plates which on the plane of polish appear 
as elongated areas. These plates are formed 
by the slow transformation of the y phase in 
the iron-nickel system stable at higher tem- 
peratures, lodging preferentially parallel to the 
‘111! or octahedral planes of the crystal. 
Since there are four such planes, there is a 
maximum of four sets of plates, of which the 
traces of three may be easily seen in the Canyon 
Diablo meteorite, though the fourth is present 
also. Between these plates of kamacite lie 
lavers of taenite which are the undecomposed 
residue of the parent y phase. 

Admixed with this is an eutectic-like struc- 
ture known as plessite, composed of the a and y 
phases, whose genesis is not thoroughly under- 
stood. The phosphides schreibersite and rhab- 
dite occur, frequently arranged in a WipMan- 
STATTEN pattern, and also slag and graphite 
inclusions. Diamonds have been found, but the 
reason that our large meteorite from Canyon 
Diablo was so difficult to cut through proved, 
to our distress, not to be caused by a diamond, 
and the effort to cut through the mass of metal 
turned into a simple study of the machinability 
of meteorites! 

The crystallographic disposition of the 
kamacite plates was determined by Rose and 
others, but these mineralogists apparently 
thought that kamacite, taenite, and plessite 
deposited in some sequence of precipitation 
from the melt, and did not see that the struc- 
ture originated in a solid-solid transformation 
of the y to the a phase. Sorsy, who studied both 


meteorites and artificial iron-nickel alloys, knew 
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{n Artificial lron- Nickel Alloy With 27° Nickel, 


Very Slowly Cooled; Magnification 25 Diameters 


better than this, recognizing the presence of a 
transformation of one solid into another solid, 
which transformation should be responsive to 
heat treatment. The complete explanation was 
given by Osmonp and Carravp in 1904 who, 
having consulted Roozenoom, published the first 
concentration-temperature diagram of the iron- 
nickel system and were among the first to use 
such diagrams — inspired, as you will note, by 
on interest in the WipMansrirren figure. Its 
formation was then correctly ascribed to the 
deposition of the a phase from the y phase, the 


latter being stable only at higher temperatures. 
Uniquely Large Crystals 


Since it will be observed that the WipmMan- 
STATTEN figure is uniform across the whole sur- 
face of our meteorite, it follows that the original 
y phase was a single crystal —a single crystal 
as large as a meteorite! The single crystal 
character of the y phase suggests that the mass 
had frozen with extreme slowness, and in fact 

the coarseness of the WipManst\rren figure 
certainly suggests the same thing. Attempts 
to reproduce the structure in artificial 
alloys, while successful, as may be seen in 


the photomicrograph above of a = 27' 


Photomicrograph of Kamacite in a Canyon Diablo 
Veteorite. The long diagonal lines are Neu- 
mann bands; the short, nearly horizontal lines 
are the phosphide rhabdite; the coarse network 


of fine lines is veining. Magnification 60 diameters 
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nickel-iron alloy, have never succeeded in pro- 
ducing it on as gross a scale as it occurs in 
meteorites, owing to the impossibility of repro- 
ducing geologically slow cooling rates. 

It is interesting to note that early workers 
observed NEUMANN bands in the kamacite lay- 
ers, and it has been suggested that this may be 
taken as evidence that meteorites had suffered 
impact sometime during their history, as the 
Canyon Diablo and the redskins thereabout al 
the time might well testify. 

Shortly after Osmonp’s work, as the studies 
of the microstructures of alloys grew, many 
WipMANSTATTEN-like figures were found in other 
alloy systems and even in non-metallic systems, 
and it was suspected that the formation of such 
figures might accompany any transformation in 
the solid state. It was observed, especially by 
Satveur, that martensite forms a structure in 
which the needles appear to be disposed accord- 
ing to crystallographic symmetry, and this too 
was claimed as a WipMANSTATTEN figure. 

It may be seen that Osmonp and Carraup 
neglected to consider any possible effect that 
the crystal structure of the precipitate might 
exert in the formation of the figure. It was not 
until 1926 that Youne determined a few of the 
relative orientations of the a and y phases in the 
structure as found in various alloys, and showed 
that the planes of atoms in the two phases lying 
opposite each other at the a-y interface are very 
closely similar in atom pattern and interatomic 
distance. 

X-ray studies have shown later that there is 
considerable difference in the state of crystal 
perfection in the kamacite layers among mete- 
orites, with the fine-grained meteorites (those 
having a fine WipMANSTATTEN pattern) exhibit- 
ing a low state of per- 
fection. It will interest 
the metallurgist to note 
that typical a-veining 
occurs in the kamacite, 
though there seems to 
be no connection 
between crystal perfec- 
tion and the prevalence 
of veining, 

In 1980, and the 
succeeding vears, the 
basic reason for the ori- 
entation relationship 
shown in part by YouneG fustenite. 
was demonstrated, 6.5°% manganese, 


namely, that one crystal 





This Shows White Martensite in a Matrix of 
190°C. in a 


carbon — steel. 


It was formed at 
0.920 
Vagnification 2000 diameters. (J. R.V ilella) 
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Widmanstatten Figures in Structures Similar to 
This May Be Found in a W ide Variety of Alloys. 


This one is in an alloy of cobalt and 35% tungsten 


made by W. P. Svkes, magnified 500 diameters 


phase forms from another by a series of lattice 
movements which ordinarily can be described 
as a series of shearing operations, These move- 
ments are relatively slight, but they suflice to 
create the new lattice from the old, creating it 
in an outward form which reflects the simple 
geometry of the lattice movements. Such stud- 
ies thus give us a picture of the atomic-crystal- 
lographic mechanism by which one phase may 
be born of another, and accordingly have pro- 
vided us with a great deal of information on the 
age hardening process and on processes such as 
Much work 


of this sort on the analysis of crystal forms has 


lead to martensite-like structures. 


been done at Metals Research Laboratory of 
Carnegie Institute of Technology. 

It is easy to see, then, 
that meteorites throughout 
the history of man have 
been of importance to the 
workers of metals, and even 
to the trained modern metal- 
Will meteorites 
continue to be of use in 


lurgist. 


understanding the funda- 
mental problems of metal- 
lurgy, and will metallurgists 
continue to turn to them for 
help? If history may be 
taken as proof, the wary 
metallurgist will not neglect 
these celestial visitors, this 
iron made in heaven. S 











Correspondence 


from Home 


& Abroad 


How to Remove a Bottleneck in New 
Furnace Equipment 


Letter from STeEwartr N. CLARKSON 
Executive Vice-President 
Industrial Furnace Manufacturers Asso., Ine. 


EW YORK — In view of the fact that orders 
1 for heat treating furnaces are being placed 
at a rapidly increasing rate, despite a volume 
of deliveries which reached an all-time high 
several months ago, the Industrial Furnace 
Manufacturers Asso. made a survey of its mem- 
bership and found the following conditions to 
exist, as of November 1 among makers of fur- 
naces shipped complete from the factory: 
Nearly all of them could increase their output 
10°. without extending deliveries, and could 
raise their output another 25° if purchasers 
would order far enough in advance to give them 
two months’ production time. 

Conditions are not so easy among manufac- 
turers of large furnaces built on the’ users’ 
premises. About half the manufacturers of this 
equipment cannot maintain present deliveries 
with any further increase in volume unless there 
is a greater acceptance of established designs by 
users. The balance of the manufacturers of 
this equipment can still increase their volume 
by about 25° without extending their delivery 


schedule, and could do still more if users would 
not insist on minor innovations in design, 
intended to improve details, which cause delay 
in delivery of a month or more. 

A further increase in production of from 
25 to 50° could be effected if users would (as 
they very often could) give the furnace manu- 
facturers 60 days more time in which to build 
the equipment. 

Some furnace manufacturers have had the 
discouraging experience of finding, upon deliv- 
ering a furnace on schedule, that either the 
building which was to house it was not nearly 
completed, or that the forging hammer to be 
used with the furnace was not to be delivered 
for another month or two, These are given as 
typical examples where the insistence upon 
unnecessarily short deliveries has been detri- 
mental to other users who really needed the 
equipment. 

It is also claimed that in other cases the 
machine tools for a new plant have’ been 
Had the 


orders been placed simultaneously the delivery 


ordered months before the furnaces. 


problem would have been easy, but such delays 
in placing orders put an unnecessary burden on 
the furnace industry which, in turn, reacts to 
the disadvantage of other participants in the 
national defense program. 

The Industrial Furnace Manufacturers 
Asso. has worked closely with the Ordnance 
Department, U.S.A.. on problems of mutual 
interest, and now turns to its customers for 
cooperation, in order to maintain the supply of 
furnaces necessary to meet the demands of the 
defense program. 

The following specific ways have been sug- 
vested in which users’ cooperation would be 
most helpful: 

1. By issuing orders for furnaces among the 
first orders placed for equipment 

2. By not insisting on shorter deliveries than 
are absolutely necessary. 

3. By utilizing in every way possible the suc- 
cessful designs which have been established by the 
different furnace manufacturers to meet prac- 
tically all requirements of ferrous and non-ferrous 
products 

!. By reviewing the delivery promises of 
equipment already ordered and, where there has 


been a delay on some other essential piece of 


equipment or building, notifying manufacturers 
of furnace and other equipment that they can have 
that much more time in which to make deliveries 
This would afford immediate relief 


STEWART N. CLARKSON 
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War Note 


_ Correspondence” is becoming a 
euphemism. As mentioned on the next 
page, no word has been received from Professor 
Porrevin since the armistice; the other occupied 
and controlled countries also exist, seemingly, 
in a postal vacuum. German and Italian letters 
and papers arrive five or six weeks after date, 
presumably having traveled by way of Japan. 
Letters to and from England require about three 
weeks. American friends of J. H. G. Monyrenny, 
metallurgist for Brown, Bayley’s Steel Works 
in Sheffield and authority on the stainless steels, 
will be interested in the following note dated 
Oct. dl: 

“We are still carrying on very much as usual 
in Sheffield. I do not know whether it is because 
‘Jerry’ cannot find us, or if he thinks he will let us 
alone for the time being. The fact remains that 
Sheffield has been practically untouched by bombs. 
We had a few after I wrote to you on August 21, 
but their results were negligible. They certainly 
damaged a few houses and broke a number of 
plate glass windows, but not a single one of the 
larger steel works has been damaged in the least. 

“London seems to have borne the brunt of the 
Nazi spite and there is litthe doubt that their bomb- 
ing is entirely blind. Their planes, when they 
manage to get to London (and on many occasions 
they are turned back), appear to fly over the city 
as fast as they can and unload their bombs any- 
where. Naturally a considerable amount of dam- 
age to property has occurred; damage of military 
importance appears, however, to be very. slight 
indeed and I should say that over the whole coun- 
try our war productive capacity has been hardly 


alfected.” 


Toughness (Impact Strength) as Affected 


by Alternating Stresses (Fatigue) 


Letter from H. W. GiLer1 


Chief Technical Advisor 
Battelle Memorial Institute 


Coes Ohio-—The data from. pt 
A Lacombe, cited by Professor Porrevin on 
page 563 of the May issue do not justify the 
conclusion drawn. Neither is it correct to say 
that the experimental method of attempting to 
appraise fatigue damage through an impact test 
has not been previously tried. Honpa (Science 
Reports, Tohoku University, v. 16, 1927, p. 265) 
and Osnuima (ibid. v. 23, 1954-5, po o89; v.26, 
1937, p. 323), GiirtrLtern (Zettschrift fiir Metall- 





kunde, v. 32, Feb. 1940, p. 21) and the Bureau of 
Standards (25th Annual Report of the National 
Advisory Committee for Aeronautics, 1939, p. 
38) have all utilized such methods. 

PortevIN does not record the endurance 
limit of the steel tested, so that it is not appar- 
ent how the stresses recorded compare with 
that value. Obviously the impact specimen 
tells what has or has not occurred at the base 
of the notch, not what has occurred at the sur- 
face of the original specimen which has been 
machined off. The stress at the location within 
the fatigue specimen, which is to be the loca- 
tion of the base of the notch, is not, in a rotat- 
ing cantilever specimen, the same as it is at the 
surface of the cross section at notch; it is much 
less, since the stress falls off to zero at the axis. 
It seems inconceivable that Professor Porrrevin 
should have forgotten this and reported the 
surface stress rather than the actual stress at 
the point where the base of the notch is to come. 

But whether this error was made or not, the 
stress gradient is such, in a rotating specimen, 
that a point only one-third the distance out on 
the radius is not stressed anywhere near the 
endurance limit, and cannot become damaged 
until a crack penetrates to it from the surface. 

Therefore specimens taken as DE LACOMBE’s 
were should show no damage when impact 
tested. Other workers have realized this. 
GURTLER points out that cutting out a notched 
specimen from a regular fatigue specimen can 
give no information on damage. He used pre- 
viously notched fatigue specimens, ran them 
various fractions of their lives according to the 
S-N curve for notched specimens, then broke 
the whole specimen in single blow impact. By 
this means he established a notched specimen 
damage line whose location was reasonably 
close to that of the damage line established by 
the technique of Frencu, reported to the A.S.M. 
in the 19388 Campbell Memorial Lecture. 

If the specimen is axially loaded, by push- 
pull, over its whole section, then the criticism 
as to the stress gradient no longer holds and a 
notched impact specimen could, theoretically, 
be cut from any location in the uniformly 
loaded gage length. Actually this would not 
necessarily show the true degree of damage, 
since loading is never perfectly axial and, even 
in push-pull tests, some place on the surface 
actually has the maximum stress. To show the 
advent of the damage at this most vulnerable 
point, the Bureau of Standards has made ten- 
sile-impact tests on Haigh machine specimens 
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after various fractions of their life. This is an 
intelligent way to attack the problem. 

The data cited from pe LACOMBE are just 
what would be expected; the material at the 
notch had never been overstressed, and the 
impact behavior should be unaffected. Proper 
application of the method does not give nega- 
tive results. This seems to be another case of 
unilateral and retroactive blockade such as was 
cited on page 532 of the May issue! 

H. W. Giier! 

Editor’s Note:—-A copy of this letter was 
sent to Professor PorTEVIN on May 18, asking him 
for comment which could be appended as a rebut- 
tal, thus closing the matter. However, the letter 
was either not delivered or something has pre- 
vented a reply. No letters from France, free or 
occupied, have been received by Metat ProGress 
since the armistice was signed with Germany. The 
letter from Dr. PoRTEVIN, published on page S10, 


was posted prior to that date. 


Zircon, a Desirable Facing and Wash 
for Foundry Use 


Letter from GrorGe F. ComsrocK 
Metallurgist, Titanium Alloy Mfg. Co. 


) IAGARA FALLS, NV. Y. 


position of words crept into Mr. Bremer’s 


Evidently a trans- 


article on “Steel and Iron Castings”, page 373 of 
the October issue of Merat ProGress, where he 
mentions the use of zirconia and aluminum sili- 
cates as improved foundry refractories, whereas 
the materials actually used are alumina and 
zirconium silicate which we call zircon. Zircon 
has indeed shown much merit and is growing 
in use as a facing sand, mold wash and core 
material in the production of castings that must 
have good surfaces and be easy to clean. This 
material, which is practically pure zirconium 
silicate, is marketed under the trade name “Zir- 
conite”. It is much more refractory than ordi- 
nary foundry sand or even silica, and therefore 
does not fuse or soften when extremely hot steel 
is poured against it. For this reason zirconite 
does not adhere readily to the surface of the 
casting and the labor required for cleaning is 
greatly reduced 

Since zirconite costs somewhat more than 
common foundry sand, it is generally used 
merely as a facing or wash. The granular form 
is used for facings, and it can be bonded the 
same as other sands and causes no difficulty 


when mixed with them. It is quite fine, how- 


ever, being mostly between 100 and 140 mesh in 
size, so that careful venting is required. It also 
has a slightly greater chilling effect than ordi- 
nary sand. When used as a wash, a finely 
milled powder prepared with a small amount 
of a suitable inorganic binder is applied in sus- 
pension in water. In dry sand work such a 
wash is often just as effective as a zirconite 
sand facing, and is somewhat less expensive 
and more convenient to apply. 

Zirconite is chiefly useful, of course, for 
small castings of highly alloyed steels, where 
the pouring temperature must be very high. 
Internal threads have even been cast in small 
cored holes in stainless steel castings by using 
zirconite for the cores. In large castings of 
comparatively thin section, where the pouring 
temperature must be higher than usual, zir 
conite has also found an important field of use- 
fulness, and even in cast iron, both gray and 
malleable, the saving in cleaning costs has made 
its use distinctly economical in many foundries, 
even though the pouring temperatures for these 
metals may not be exceptionally high. 


GEORGE F, COMSTOCK 


A Ghost 








Discovered by Jack 1. Medoff. in the Metailur- 
gical Laboratory of Worthington Pump & Machinery 
Corp., Harrison, N. J. He thinks it might be 
Master Will B. Godley, down-hearted, henpecked 
husband of Mistress Prudence Godley. whose wraith 


appeared in Metal Progress for last {pril page 139 
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Plastic Deformation in Metals 


Letter Commenting on Dr. Hoyt’s 
Campbell Memorial Lecture 
From Epwarp AbpAMS RICHARDSON 


ETHLEHEM, Pa. 
reading the account of the Campbell 


I was impressed, on 


Memorial Lecture, with Dr. Hoyt’s difficulty in 
accounting for the strengthening by slip of other 
planes than those where slip actually occurred. 
The phenomenon becomes simple when it is 
remembered that atomic force fields in metal- 
lic crystals are three-dimensional and that the 
third direction does take its part in what hap- 
It is further- 
more necessary to replace a “block” type of 


pens in the other two directions. 


theory with an atom force theory, in which 
atoms may exchange partners without a total 
breaking of the field of force between them at 
any time during the movement. It is essential 
to remember that, though atoms of pure sub- 
stances may form the lines and planes neces- 
sary for slip to occur, a very small amount of 
distributed impurity seriously interferes with 
this tendency. 

Since no two planes of atoms in a slightly 
impure substance (such as a first grade com- 
mercial metal) fully fit 
vach other, some atoms 





Exposure Chart for Radium 
Radiography 
Letter from Herpert R. ISENBURGER 


St. John X-Ray Service, Inc. 


ONG ISLAND CITY, N. Y.— Herewith is a 
L revised chart showing the approximately 
correct exposure for the radiography of steel 
(not 


based on a similar chart prepared some years 


with radium radium emanation). It is 
ago and published in the author’s book “Indus- 
trial Radiography”; the changes are the result 


of practical experience with the “screenless 
film” rather than of experimental data of 
laboratory derivation. 

In ordinary X-ray work, we are using 


intensifying screens on both sides of our film. 
Film manufacturers are now supplying a new 
tvpe of film which does not require the use of 


these intensifying screens, and this film is 
known as screenless film, or non-screen film. 


It is fairly well known to users since it has been 
on the market for well over one year. 

As indicated in the caption, we recommend 
two such films interleaved with three 0.005-in. 
sheets of lead foil; by such means results can 
be achieved in about half the time formerly 
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required. We have used the new screenless or 
non-screen film for a period of one year. By 
comparing exposure data for the new technique 
with that of the old one, we established the new 
charts. No other factor but the type of film has 
been changed. 

I had recently occasion to compare some 
of our results with two or three other users, and 
we checked very well indeed. 

HerBert R. ISeENBURGER 


Hardenability of Carburized Steels 


Letter from W. H. BruckNer 
Research Assistant Professor of 
Metallurgical Engineering 
University of Illinois 


RBANA, 11. Wartrer E. Jominy in his 

article on “Commercial Aspects of Harden- 
ability Tests” in November Meta. ProGress com- 
ments on a statement published in the University 
of Illinois Bulletin on “Hardenability of Car- 
burizing Steels”, of which I am the author. The 
statement is correctly quoted, but it should be 
noted that reference is made to the rather low 
surface cooling rate of approximately 5° F. per 
sec. through 1300° F. at 2% in. on the Jomuny 
bar, which is equivalent to the center cooling 
rate of a *4-in. round, cooling in air. It is to be 
expected that an inappreciable gradient should 
exist between the surface and a depth of 0.015 
to 0.020 in. below, where maximum hardness 
is usually found in the carburized S.A.E. 4615 
steels, when cooling on the surface at this rate. 
For such low cooling rates the correspondence 
of the Jominy bar hardness, at various depths 
down to 0.020 in., with a large gear or bearing 
should be close. 

In the Bulletin the test was actually applied 
to a bar 1 in. round, the same as the Jominy bar 
diameter, which was carburized in the same 
manner and quenched in oil from 1700° F. The 
hardness at various depths was compared with 
that of the Jomrny bar at 14 in. from the water- 
cooled end and at various depths. Excellent 
checks were obtained for the 0.026-in. depth in 
both bars. Therefore, if hardenability in a car- 
burized bar were a function of cooling rate 
alone, we could say that, at the 0.026-in. depth, 
both bars cooled at the same rate. 

From tests conducted on a number of the 
S.A.E. 4600 series with varied carbon it was 
found that the austenite with a carbon range of 


0.94 to 0.78% has the highest stability. How- 


ever, the stability of the narrow region in the 
carburized bar within this carbon range appears 
to depend upon the progress of the transforma- 
tion in the higher and lower carbon regions 
between which it is interposed. 

The difference in the cooling behavior of 
the Jominy bar and a bar or other shape cooling 
fully immersed in a liquid medium has been 
explained by him. In the former the cooling 
rate is approximately the same across a plane 
in the bar parallel with the water-cooled sur- 
face, while in the latter case a temperature 
gradient is established which is dependent upon 
the severity of the quench and the surface-to- 
mass relationship. This difference in method 
and reasoning was discussed in the Bulletin and 
possible effects on hardenability were suggested 
for the differences in stresses accompanying the 
transformation in both cases, and the probable 
different environment of similar areas in the 
carburized case undergoing transformation by 
both methods of cooling. For surface cooling 
rates equivalent to that of the Jominy bar 2% in. 
from the water-cooled end, these differences 
should be negligible because of the slight tem- 
perature gradient. 

In his article last month Mr. Jominy has 
applied the test to uncarburized material, and 
the study of hardenability is therefore not com- 
plicated by the carbon gradient. The industry 
has widely accepted the application of the test 
to such steels with gratifving results. 


W. H. BrauckNer 


Mr. Jominy’s Comment: Prof. BRUCKNER’S 
remarks are appreciated. There is one point which 
I hope will not be confused and that is the pro- 
cedure in comparing cooling rate on the end-cooled 
bar with that at a certain location on any machine 
part being heat treated. If we consider the 
quenched gear, referred to in Prof. BruckKNer’s 
quoted statement, and assume that the cooling rate 
is the same for gear and end-cooled bar at 0.026 in. 
beneath the surface of the gear and at 0.026 in. 
beneath the surface of the end-cooled bar at 2'» 
in. from the water-cooled end, then the cooling rate 
at the surface of the gear and the surface of the 
bar at 2% in. from the water-cooled end will 
definitely not be the same. The cooling rate at the 
surface of the gear will be higher than the cooling 
rate at 2%. in. from the water-cooled end on the 
surface of the bar, and perhaps correspond at say 
1 in. from the water-cooled end. This will be true 
whether the gear and bar are both carburized or 
not carburized. The reasoning can easily be con- 
fused in making these comparisons though it is 


really quite simple. 
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Malleability, a Metallic Property 


Letter from ALBERT M. Portrevin 
Consulting Metallurgical Engineer 


eterna IN FRANCE — The property 
KJ most characteristic of the metallic state and 
most easily determined with precision is elec- 
trical conductivity (or its reverse, electrical 
resistivity) provided flawless test pieces of 
appropriate shape are used; otherwise the 
thermal coefficient of conductivity may be sub- 
stituted. To this property may be added others 
equally characteristic, namely, metallic luster 
and opacity to visible light. 

There is still another metallic property 
which is very important from a practical view- 
point and which should be considered, jointly 
with electrical properties, in characterizing the 
perfection of the metallic state. It is the prop- 
erty of malleability; it may be estimated either 
by rolling or hammering — or even better by 


drawing, when it is called ductility. 





Thus, among metals, the most highly con- 
ductive and the most ductile are the “true 
metals” of face-centered cubic lattice (and 
belonging to Groups VII and VIII of the periodic 
table of the chemical elements). 

Certain industrial metals are brittle, such 
as manganese refined electrothermically o1 
chromium obtained by electrolysis, but this 
seems to be because they are not of sufficient 
purity; very pure manganese prepared by Maru 
GAYLER is ductile. The same is true of chro- 
mium. There are no pure metals that are not 
malleable. 

Therefore, when a metal is not malleable, 
or has low electrical conductivity, it is because 
of insufficient purity. (We gave a good exam- 
ple of the influence of the degree of purity on 
malleability in “Impurities in Metal Known and 
Unsuspected” in Mera ProGress for March 
1932, page 69.) However, it is not so much the 
percentage of impurities that counts as_ the 
nature and condition of the impurities 
namely, whether they are present in solid solu- 


One Reason Why Aircraft Cannot Be Delivered Overnight 


{ 142,000-lb. casting, the bed of a 5000- 
ton press destined for an aircraft factory, 


being machined in the newly expanded 


plant of Hydraulic Press Mfg. Co. Some 
of the machinery to equip this new ma- 


chine-building plant was on order in 1937 
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tion or exist as inclusions in a separate phase. 
In the latter case, the specific properties of these 
inclusions (conductivity and malleability) and 
the structural characteristics (form, fineness, 
and distribution) may play a part, as we have 
already shown (see “Estimation of Inclusions”, 
Merat Progress, July 1939). 

Thus, a vanadium analyzing 100‘°> prepared 
in 1900 by MurHMAN was as brittle as glass, 
while vanadium obtained by van Arkew by the 
dissociation of its iodide in vacuum is very 
ductile. Titanium and zirconium prepared by 
this method are also ductile, while they are not 
when obtained by another method. 

These last two metals become brittle by 
absorption of small quantities of nitrogen, or 
when heated to a high temperature, when they 
absorb dissolved oxide. On the other hand, as 
much as 1% hafnium changes the mechanical 
and electrical properties of zirconium but little. 

Oxygen impurity, always present in 
remelted metals, often has a deleterious effect 
on malleability, vet we should not generalize. 
Boron and pe Boer have shown that thorium 
containing up to 18° oxide remains ductile; in 
this case, the oxide is quite insoluble in the solid 
metal, 

We are thus tempted, with van ArkeL, to 
define the purity of a metal not by its chemical 
analysis but by its properties, the metal being 
purer as its physical, chemical and mechanical 
properties more closely approach those of the 
ideally pure metal, as indicated above. 

In general, the most effective purifying 
actions are those eliminating oxygen, nitrogen 
and carbon. We might thus distinguish between 
chemical purity, which would be the absence 
of elements in solid solution, and physical 
purity which, by analogy with optical purity of 
liquids and gases, would be the absence of 
insoluble particles or inclusions. 

If we now consider alloys, or, rather, inter- 
mediate phases or intermetallic compounds, 
these may be either conductive and malleable, 
(that is to say, metallic in character, such as the 
cubic-centered 8 phases of electronic concentra- 
tion 3/2), or they may be non-conductive and 
brittle (such as the y phases with large multi- 
atomic lattices of electronic concentration 
21/15). Here, again, malleability or its 
reverse, brittleness are very definite metallic 
characteristics. 

Finally, in considering the phases formed 
by metals with metalloids, the writer and R. 


Castro tried to classify the ones found in steels 


into non-metallic inclusions and metallic con 
stituents, basing their estimates principally on 
malleability and optical characteristics. The 
metallic character increases in the order O — 
S— N — C for the same cation, so that it is 
possible to make a conventional division by 
classifying silicates, aluminates, oxides and sul- 
phides as inclusions, and classifying nitrides, 
carbides (and borides) as metallic constituents. 
Aubert M. Porrevin 


Lithium Alloys Now Sold in Ton Lots 


Letter from H. Osrorne 
Vice-President, Lithaloys Corp. 


EW YORK On page 529 of the October 
1 issue of Mera ProGress, reference is made 
to lithium by C. L. MAanrecr in his review 
entitled “New Uses of the Minor Metals”. The 
first sentences of the paragraph headed Lithium 
convey the thought that lithium metal and 
lithium alloys are produced and used, but only 
on a laboratory scale. Of course, many of the 
new and suggested uses have been and still are 
applied on a small scale. 

However, the metallurgical public will be 
pleased to know that actually metallic lithium 
has acquired commercial importance. Lithium 
metal, and alloys containing 30°: of lithium and 
more, have been produced on a commercial 
scale and their consumption has aggregated 
several thousand pounds within a comparatively 
short time. 

In order to obtain a proper conception of 
the still young industry, one must consider the 
low specific gravity of lithium (only one-half 
that of water). Also, lithium is added in 
amounts of but 0.005 to 0.025° to treat molten 
metals and alloys. Taking 0.015°o as an ave 
age, 0.3 Ib. of lithium suffices for one ton of 


> 


metal. In other words, each thousand pounds 
of lithium corresponds to more than 6,500,000 
lb. of treated metals, like copper or copper 
allows, produced and marketed. 

Since the introduction of “lithium master 
alloys” (carrier or base metal like copper o1 
aluminum, containing up to 10° lithium) late 
in 1938, several of them have been developed 
and produced on an increasing commercial 
scale. With just the surface scratched in the 
non-ferrous field, and large development undet 
way in the ferrous field, individual consumers 
already require lithium master alloys in ton lots. 

H. Ospore 
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Buy Him 
a Book 


for Christmas 


Cast Iron Viewed as an Alloy of 


Silico-lron and Carbon 


THe Microscope iN ELemMentary Cast [Ron 
MerauturGy, by Roy M. Allen, 160 pages, 6x9 
in., 73 illustrations. American Foundrymens 
Association, Chicago. Price $3. 

Reviewed by Garnet P. PHILLIPS 


In this book the value and uses of the 
microscope to the cast iron foundryman are 
enumerated in a clear, concise way. Funda- 
mentals of physical metallurgy are given with 
emphasis on the four major constituents of cast 
iron (ferrite, pearlite, cementite and graphite), 
the conditions which cause their formation and 
the effect of each on the characteristics of the 
metal. 

A series of photomicrographs showing 
graphite flake size and distribution in irons of 
various strengths introduces a discussion of 
effects on metal properties. Others show vari- 
ous types of pearlite (including sorbite and 
spheroidized pearlites) with similar data and 
discussion. The effects of silicon on graphitiza- 
tion and on the nature of the pearlite are dis- 
cussed with excellent examples of ferritic irons 
shown; similarly for cementite. A thorough 
discussion of effects of sulphur, manganese and 
phosphorus on the properties of cast iron is 
given with illustrating micros. 

A section is devoted to special cast irons 
including white and chilled irons and malleable 
iron. The types of castings produced in chilled 
iron, solidification phenomena, and the effect of 
microstructure on the properties of the chill are 





briefly discussed and excellent photographs 
shown. The microstructure of malleable iron 
is briefly described and illustrated along with 
an explanation of galvanizing embrittlement. 
A short discussion of alloy cast iron, special 
duty irons and heat treated cast irons is also 
included. 

The author states that there is a growing 
tendency to question the value of the double 
equilibrium diagram for iron and carbon, as 
proposed by Benedicks to explain the presence 
of graphite in gray irons, and advances a pro- 
posed diagram for gray iron. His proposed gray 
iron diagram is based on the postulates that a 
correct equilibrium diagram is highly desirable 
for predicting the methods to be employed in 
any specific instance for producing it; that a 
true equilibrium condition must obviously exist 
for gray cast iron at any temperature, and the 
correct diagram is one which shows the true 
condition at all temperatures; that the ordinary 
diagram for iron and iron carbide satisfactorily 
explains mixtures free from graphitizing agents 
but is inaccurate when graphitization takes 
place and should, therefore, stand as the proper 
explanation of a stable carbide system while a 
modified diagram is essential to explain gray 
cast irons; that, since gray iron is never pro- 
duced without the presence of a graphitizing 
element, a suitable equilibrium diagram should 
take the presence of such graphitizing agent 
into account; and finally that, since high qual- 
ity gray cast iron is never in a condition of 
equilibrium, a correct diagram should indicate 
the procedure to be followed to obtain the 
proper deviation from equilibrium. 

He advances the idea that, instead of con- 
ceiving of the diagram as being one of iron and 
carbon (or even of iron, carbon and silicon), 
the diagram should be of a mixture of carbon 
and a new metal with a proposed designation 
“silico-iron”. This designation is to imply only 
a few per cent of silicon in solid solution in 
iron. Evidence is given to support the idea 
that the diagram should be of silico-iron and 
carbon instead of iron and iron carbide. 

The suggested equilibrium diagram for 
silico-iron and carbon superimposed on another 
for iron and iron carbide differs from the lat- 
ter in that the upper end of the line represent- 
ing solubility of carbon in gamma iron is shifted 
progressively to the right with increasing sili- 
con percentages, and its lower end from the 
0.85% eutectoid carbon point to zero carbon; 
changes in curvature also occur. The line repre- 
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senting the limit of carbon solubility in molten 
iron changes in slope, representing a lowering 
of the eutectic point (4.38% carbon with 0.0 
silicon) and a raising of the solidification tem- 
perature. In other words, the intersection of 
the line representing the limit of carbon solu- 
bility in molten iron with the line representing 
solidification is shifted to the left and up, and 
of course the line of solidification is moved up. 

Such a diagram is claimed by the author 
to provide a real working basis for the cast iron 
metallurgist in the solution of his problems. A 
suggested gray iron equilibrium diagram is 
shown embodying the above ideas in which the 
compositions within the steel range are omitted. 
Graphs are given showing relation of carbon 
solubility, cooling rate and graphite precipita- 
tion rate. 

The final section of the book is on the 
microscope and technique of its use. The dis- 
cussion includes a description of the parts of 
the microscope with emphasis on the optical 
system and illumination. Numerous illustra- 
tions of equipment are shown. Sample prepa- 
ration is thoroughly discussed, and is followed 
by a section on etching and etching reagents. 

The photographs used to illustrate micro- 
structures are really excellent, and the book is 
of value to cast iron metallurgists, metallog- 
raphers and foundrymen. 


Phe Science and Art of Metals 
PracricaAL Merattury, by George Sachs and 
Kent R. Van Horn. 567 pages, 6x9 in., 335 
figures and 155 equilibrium diagrams. Amer- 
ican Society for Metals, Cleveland. Price S5. 


Comprehensive and up-to-date are two 
words for describing this new book. It is, 
indeed, so loaded with facts that it is not easy 
reading. But it evidently is not intended for 
“reading” so much as for study and reference. 
Solutions, or ideas leading to the solution, of 
nine out of ten problems which may puzzle 
metallurgists and metallographers can be found 
within these covers. Encyclopaedic is the word 
for it! 

The authors have used the plan of discuss- 
ing general principles and then citing important 
examples from commercial metals or specific 
alloys. One third of the text is devoted to the 
principles of physical metallurgy and two thirds 
to various operations in the manufacture of 


metals and alloys. Thus it justifies its title as 
being predominantly practical rather than theo- 
retical. In view of the life work of both Dr. 
Sacus and Dr. Van Horn, it is natural that a 
majority of the instances are from the light 
alloys; a comprehensive metallurgy of alumi- 
num containing much hitherto unpublished 
matter could be assembled from the citations 
scattered throughout the book. However, that 
does not mean that the other metals are neg- 
lected; steels take first place in the discussion 
of hardening, copper alloys in the discussion of 
cold work and annealing. Many other sections, 
replete with ideas and data of recent origin, 
impress the reader with the extraordinary scope 
of the authors’ information. 

The junior author comes into his own in 
the early portion of the section on physical 
metallurgy, where may be found a discussion of 
crystal structure, phase changes in the solid 
state, ordered solid solutions or “superlattices”, 
and the mechanism of precipitation hardening 

in all of which the explanations are but- 
tressed with X-ray evidence. Dr. Sacus’ hand, 
in turn, is seen in the discussions on residual 
stress and in the Teutonic mixture of mathe 
matics and experience in the chapters on roll 
ing, drawing, extrusion and forging of metals. 
One gathers from the footnotes that his Mono- 
graph on Plastic Working (Spanlose Formung) 
is drawn upon heavily for these pages 

Complete though the text may be, it is sup 
plemented by hundreds of references to the 
periodical literature of the last decade. Two 
thirds of these are from the American and 
English, and consequently are easily available 
and readable by the inquiring student or practi 
tioner who may wish to get some elaboration of 
the concise facts as stated. 

It may be suspected, by now, that the 
reviewer is enthusiastic about the book as a 
source of information. As a product of the 
printer's art, one notes the continued gain in 
the typographical excellence of books published 
by the American Society for Metals. About the 
only criticism in this respect is the uneven 
reproduction of the line drawings. These 
apparently were all made for half reduction, 
but some are larger and some smaller, and 
sometimes appear in contrast on the same page. 
A few of the equilibrium diagrams in the appen- 
dix also need a glass to be read; however, most 
metallurgists already own small magnifiers. 

Any metallurgist would be glad to get this 
book for a Christmas present. EK. BE. 7. 
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New Book on Stainless Steels 


Tue ALLoys or [kon AND CHromium, Vol. IL, by 
A. B. Kinzel and Russell Franks. (One of the 
Engineering Foundation’s Alloys of Iron 
Monographs.) 559 pages, 6x9!, in., 133 figures. 
McGraw-Hill Book Co., New York. Price 36. 


Reviewed by Harry K. Lnric 


The number of books on stainless alloys 
published is very limited. The excellent works 
of THnum and Monyrenny have given much 
information on these steels. However, the last 
editions of these were published in 1935 and 
1931 respectively, and much new work has been 
done in this field within the last five vears. This 
book is therefore timely. 

“Alloys of Iron and Chromium” is the see- 
ond volume on iron-chromium alloys and the 
Lith of the Alloys of Iron Research series. It is 
a complete work in itself and a new book on 
stainless steels. However, the first volume on 
“Alloys of Iron and Chromium” by Kinzer. and 
Crarrs can be read very profitably. The divid- 
ing line between the two is at 10° chromium 
content, although the preparation of chromium 
metal and ferrochrome as well as some of the 
general principles of metallurgy of all chro- 
mium alloys are included in Vol. Il.) This new 
Vol. Il covers the literature to date and also 
includes much unpublished work of the authors’ 
and other laboratories. 

Rapid advancement in research and_ the 
commercial production of stainless steels in 
recent years makes it desirable to have the data 
summarized critically at frequent intervals. 
Many of the phenomena found in stainless steels 
are not completely understood, and numerous 
changes in manufacture, treatment and use are 
being made as a result of intensive studies in 
this field. However, as the authors have pointed 
out, these alloys are by no means entirely sepa- 
rate or different from carbon or other alloy 
steels. Taking into consideration the effect of 
chromium on phase formation and its tendency 
to promote sluggishness in phase changes, they 
may be studied by using established metallur- 
gical theory and procedure. 

The iron-chromium and the iron-chromium- 
carbon systems were discussed in detail in the 
earlier Vol. I and they are summarized and fre- 
quently referred to in this Vol. Il. Development 
of these phase diagrams has made possible the 
rapid increase in knowledge and_ industrial 


development of stainless alloys. 





Melting and fabrication of commercial 
products from the ingot is described in the early 
chapters. For a review of the various proper- 
ties, subsequent chapters are divided into (a) 
the 10 to 18% chromium, low carbon steels, 
(b) 10 to 18° chromium, medium carbon steels 
and (c) 10 to 18% 
The superior oxidation resistant steels 


chromium, high carbon 
steels. 
with a chromium content of over 20° and the 
high chromium cast irons are then discussed. 

The last half of the book covers the impor- 
tant family of iron-chromium alloys that con- 
tains additional elements. The structural 
diagrams with nickel, manganese and _ silicon 
are summarized. Many pages are then devoted 
to practical matters—the melting, working and 
fabricating operations. A discussion of physi- 
cal and other properties, and the effect of tem- 
perature on these, follows. A long chapter is 
devoted to the oxidation and corrosion resist- 
ance of these important industrial metals. 

The effect of the addition of various other 
elements such as silicon, tungsten, molybdenum, 
titanium, columbium, tantalum, sulphur, sele- 
nium and copper on austenitic steels is dis- 
cussed. The subject of chromium-manganese 
steels, or such steels with additions of nickel or 
other elements, is not treated in detail in 
stainless steel books because of their relatively 
small use in this country. Kinze. and FraNKs 
have, however, summarized the literature on 
these alloys very carefully, and in this rapidly 
advancing science the chromium-manganese 
steels may be of increasing importance. For 
example, at present the manganese content of 
the columbium and molybdenum type of austen- 
itic steels is being raised to over 1° to give 
them better workability when hot. 

Another class of alloys which ordinarily are 
not thought of in connection with stainless steels 
are the iron-chromium-aluminum ones used 
principally for electric resistance elements. 
These materials have come into quite general 
use only in the last few vears and, hence, are 
not usually included in the older stainless steel 
books; however, they should be and have been 
by KinzeL. and FRANKs. 

The book has an excellent bibliography and 
is well indexed. Both authors and subjects are 
given. It is clearly written and the various con- 
troversial theories are presented from both 
sides. The reviewer strongly recommends this 
work to anyone interested in this field and wel- 
comes it as an addition to the general series 
published by the Engineering Foundation. 
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A Handbook on Alloy Cast Iron 


Semi-flexible 


binding, 270 pages, 6x9 in. 111 illustrations. 


Arttoy Cast Irons, a handbook. 


Published by the American Foundrymens 


Association, Chicago. Price 33. 
Reviewed by Garnet P. PHILLIPS 


This is the only authoritative, impartial 
and comprehensive book available on the sub- 
ject. It was written by the American Foundry- 
mens Association’s Gray Iron Division (Alloy 
Cast Iron Committee) composed of A.F.A. 
members and representatives of the American 
Society for Testing Materials, American Society 
for Metals, American Institute of Mining and 
Metallurgical Engineers, and the Society of 
Automotive Engineers. Representatives of alloy 
producers, alloy cast iron producers, and users 
worked three vears on the project. 

The book starts with definitions of plain 
and alloy cast irons and states the metallurgical 
principles involved in a study of alloy cast irons. 
The effect of alloying elements on solidification, 
graphitization, precipitation and solution reac- 
tions, critical transformation and diffusion is 
discussed as well as the effect of alloying ele- 
ments on microconstituents and properties. 

The qualitative effects of alloying addi- 
tions on cast iron are given in detail for each 
alloying element as it modifies the structure, 
mechanical properties, machinability, wear 
resistance, heat and corrosion resistance and 
foundry properties. Attention is called to lack 
of data where none or but few are available. 

The quantitative effects of alloying ele- 
ments and combinations of alloys on the physi- 
cal and mechanical properties of gray irons are 
also covered in detail. The effects of each 
alloying element, and commonly used combina- 
tions, on tensile strength are given first, fol- 
lowed by data on hardness, transverse strength 
and deflection, compressive, shear and torsional 
strength, endurance limit, impact strength, 
machinability, wear, heat and corrosion resist- 
ance, mass and section size, electrical and mag 
netic properties, thermal conductivity and 
thermal expansion. Interrelationships between 
tensile strength and other physical properties 
are shown. The data in this section are com- 
plete and particularly valuable to the engineer- 
ing professions. 

A section is devoted to white and chilled 
alloy cast irons, the data given including the 
requirements of chilled castings and the effects 


of alloying additions on physical properties and 
depth of chill. 

The important subject of heat treatment is 
discussed in detail. Sections are given on stress 
relief, annealing, hardening, quenching and 
tempering, air hardening, nitrogen hardening, 
flame hardening and hot quenching. The rela- 
lively new processes of short annealing (mal- 
leableizing) of alloy white irons and inverse 
annealing (hardening) of austenitic alloy irons 
are described. Typical compositions and resullt- 
ing physical properties obtained by the various 
heat treatments are given. One omission is 
“induction” hardening, which has only recently 
been applied to plain and alloy cast irons. 

One chapter is devoted to the various 
phases of foundry practice for alloy cast irons. 
The importance of cooperation between design 
ers of castings and foundrymen is stressed. 
Shrinkage, machine finish allowance, sectional 
considerations and design problems are dis 
cussed, Molding and core sand properties, 
their preparation and control, molding meth 
ods, mold finishes and gating and risering as 
well as various melting methods and processes 
are briefly described. An important section for 
the foundryman is that on the various ferro- 
alloys available and methods of addition to cast 
irons both in the furnace and to molten metal 
during or after tapping from the furnace. 

A chapter is devoted to specific applica 
tions, classifving the castings according to 
broad fields of today’s application. Each spe- 
cific application gives the name of the casting, 
chemical analysis specified, metal section, 
weight and hardness range, range of trans- 
verse strength, deflection and tensile strength, 
and remarks on service life and reasons for 
using the particular composition. This section 
is particularly valuable as a reference for every 


one having to do with alloy iron castings 


Processing of Sheet Metals 


THe MeraciurGy or Deer Drawing AND PRESSING 

by J. Dudley Jevons. 690 pages, 6x9°, in., 303 
illustrations, Chapman & Hall, London, Eng- 
land. Price 50s. (John Wiley, New York, has 


imported sheets for an American “edition”.) 
Reviewed by Jost PH W INLo¢ h 


Many articles and books have been written 
on the subject of deep drawing from the point 
of view of die design. For the most part these 


books give empirical laws and ingeniously con 


‘ 
= 
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ceived methods of producing different desired 
shapes. But there has long been a need to those 
engaged in the deep drawing industry for a 
book that treats the subject from a metallurgi- 
cal point of view. To this reviewer, who has 
spent some 20 years in the deep drawing of 
metals, Jevons’ book satisfies the need. This 
book, it seems to me, should not only be on 
the book shelves of all those engaged in deep 
drawing, but it should be read by all those so 
engaged. It is only by a complete knowledge 
of all the factors involved in a given industry 
that we can hope to make progress, and a 
knowledge of the metallurgy of the different 
metals used in deep drawing is just as impor- 
tant as the design of dies. Each is dependent 
upon the other. 

Jevons did not write with the intent of 
expressing new ideas or new methods, but as 
he states in his preface “to offer in convenient 
form some portion of metallurgical knowledge 
bearing directly upon the craft of deep drawing 
and pressing’. This has been very effectively 
accomplished. That it is elementary in char- 
acter is not a shortcoming, but an advantage. 

The scope of the book is a large one in that 
it describes the manufacture and rolling of two 
of the most widely used alloys, namely, steel 
and brass. For this reason and because the 
author goes into great detail on many subjects, 
the book is heavy and cumbersome to hold. It 
would have been more convenient, then, to have 


published it in two volumes. 


Plain Chromium Steels 


Curomium Sreevs, by Richard Henry Greaves. 
321 pages, 78 figures, 6x91 in. Published by 
H. M. Stationery Office, London, England. 


Price 7s 6d. 
Reviewed by ELMER GAMMETER 


In this world of rapidly changing events, in 
which our metallurgical knowledge is moving 
with an admirable share, it is diflicult to offer a 
review of a book which includes no reference to 
any work published later than December 1933. 
Since this date, other publications have covered 
this subject with added information and _ thor- 
oughness. 

The title “Chromium Steels” is qualified in 
the preface by limiting the subject matter to 
straight chromium steels and avoiding “stain- 
less” steels. Useful chromium steels with addi- 
tions of nickel, molybdenum, copper, vanadium, 





tungsten, unfortunately, are not discussed, 
However some interesting data showing the 
effects of silicon and manganese on low chro- 
mium steels are included. 

The book is essentially an extensive review 
of the constitution of the iron-chromium, chro- 
mium-carbon, and iron-chromium-carbon = sys- 
tems, information on the heat treatment and 
uses of the plain low chromium steels, and con- 
siderable data covering their physical and 
mechanical properties. The subject matter, in 
general, is indicative of considerable laboratory 
investigational work, as well as extensive 
searches of the literature. The regular subject 
index, which is somewhat scant, is supplemented 
by a special index to physical properties which 
improves its value as a reference work. To 
American readers the data on the physical prop- 
erties of steels of specific analyses should be of 


considerable value. 


Important Trade Publications 


INpUSTRY is belatedly alive to the necessity 
for training mechanics. Lecture notes, bench 
experiments and textbooks for apprentices and 
beginners in the various trades are much in 
demand. Especially timely, therefore, are the four 
small volumes on Welding recently issued by Air 
Reduction Co, (8'2xI11-in. page size) containing 
detailed notes for 20 lectures and 22 exercises in 
oxy-acetylene welding and 20 lectures and 30 exer- 


cises In are welding. 


Lincotn Evecrric Co. has also published in 
Dtox81o-in. page size a more comprehensive book 
of 50 lessons on are welding based on the experi- 
ence of ArrHur Mapson in the company’s own 


welding school. 


MAGNETIC TESTS indicated too many unimpor- 
tant variables in metallic parts to become com- 
mercially useful until Messrs. pe Forest, McCune, 
Berz and Doane started to promote the “magna- 
flux”? method. The steel object is magnetized and 
immersed in magnetic powder, whereupon tiny 
cracks at or near the surface are marked by 
accumulations of the dust. In a decade the proc- 
ess has become universally used for inspecting 
parts for high speed equipment, and for searching 
for incipient fatigue cracks in aircraft engine 
parts during the 500-hr. overhauls. In “Principles 
of Magnaflux Inspection”, F. B. DoANre now pre- 
sents a very useful account of the process, contain- 
ing much unpublished information. Especially 
noteworthy is the discussion of threshold indica- 
tions, and the methods for demagnetization (when 


such is necessary). 
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WHEN PRECISION GUARDS PRECISION 


ing the requisite core strength and toughness, car- 


It is an old saying that “it's a poor workman who 
blames his tools’. But shop foremen know that even 
the best operator cannot turn out precise and well 
finished work on a lathe with worn or faulty head- 
stock gears. 

To make sure of maintained accuracy at this vital 
spot, a well-known lathe maker has standardized on 
carburized Nickel-Molybdenum steels — using SAE 
4815 for drive gears and SAE 4615 for the transmis- 
sion gears. 


These two Molybdenum steels, in addition to hav- 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


FERRO-MOLYBDENUM AND 


burize to 55-60 Rockwell “C” with minimum distortion. 
Consequently proper initial adjustment is simple and 
freedom from trouble due to worn teeth is assured 
for an extended service period. Thus precision guards 
precision for years. 

Rechecking your own specifications may disclose 
opportunities for increasing serviceability of the prod- 
uct by a change in materials. You will find our book, 
“Molybdenum in Steel”, helpful. It is sent free on 


request. 


CALCIUM MOLYBDATE 


WOT 
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A. A. Archibald ©, formerly Robert P. Sitzer ©, formerly 
pP Persona | ~ metallurgical engineer attached with Corrigan McKinney Steel 


to the general office of the Jones Division, Cleveland, is at present 
& Laughlin Steel Corp. in Pitts- an employee of Northrop Aircraft 
H. P. Langston @ is employed burgh, has been transferred to Co., Hawthorne, Calif. 

in the metallurgical laboratory, the sales department, Philadel- —" os 
Springfield Armory, Springfield, phia office. Y. ©. Landolt © is pressions 
Mass. and H. Osborg vice-president and 
James H. Moore ©, B.S. in treasurer of the newly formed 

Donald M. Yenni @ is employed metallurgy, Massachusetts Insti- Lithaloys Corp., New York. 

by The Linde Air Products Co. tute of Technology, is employed . ' ; 
as metallurgical engineer in the as a metallurgist by the Alumi- Elected vice-president e the 
Tonawanda, N. Y., research lab- num Co. of America, New Ken- AURTNCRR Tat TNte “ ag and 
oratory. sington, Pa. Metallurgical Engineers: Paul D. 


Merica ©, vice-president, Inter- 
national Nickel Co. of Canada, 
Ltd., New York. Clyde E. Wil- 
liams @, director, Battelle Memo- 
rial Institute, Columbus, Ohio, 
has been elected a new director 
of the Institute. 


IN HOLCROFT CON TR OLLED R. A. Karr @, formerly at the 
Central Alloy Division of Repub- 
lic Steel Corp., has been appointed 

y| TMOSPHERE F UJ Ww NA C ES metallurgist for Copperweld Steel 
Russell G. McMillen ©, Car- 
CARBO-NITRIDING: —— a See 
Valves, Ball Caps (Universal Joint Housings), Cyl- 1940, is at present engaged in 
Gears. cylinder heads for the Aluminum 
GAS-CARBURIZING: Co. of America in Cleveland. 
Transmission Gears, Chain Sprockets, Ring 
CLEAN HARDENING: 
Gears, Axles, Clutch Spring Plates, Cam-shafts. 
CLEAN ANNEALING: 





TYPICAL PARTS HEAT TREATED 





Co., Warren, Ohio. 
inder Liners, Ball Studs, “U” Bolts, Stampings, development work on. aircraft 
Gears, Pinions, Truck Gears. Dolph G. Ebeling @ is now in 
the metallurgical department, 


Homestead plant, Carnegie-Illi- 
nois Steel Corp. 





Oil Pans, Bushings, Stampings, Wire, Cylinder Leonard E. Mierzwa @ is now 

Liners. : Re . 
SHORT CYCLE MALLEABLE ANNEALING a tool designer at Lockheed Air- 
: “E MALLEABLE ANNEALING: craft Corp., Burbank, Calif. 

Miscellaneous Automotive Castings, Pipe Fittings, 

Agricultural Implements, Tractor Parts. Transferred by Carnegie-Illi- 


nois Steel Corp.: Ralph D. Webb, 
Jr. @ from the metallurgical 
laboratory at the Gary Works to 
the Chicago district office as a 
metallurgical contact representa- 
tive in the structural and plate 
bureau. 















DEFENSE PRODUCTION 


‘able for every arm- N. K. Koebel &@, formerly with 

Furnaces ave Many of the Eastman Kodak Co., is now in the 
ament requirement. . henna - research department of Lindberg 
< » * . . ‘ . 

bove furnaces can be ? aoe Engineering Co., Chicago. 
above 1 armame?r'- 

a0 . anc _ 
handle munitions * your near- J. D. Wilfong, Jr. @, sales and 


or telephone 


; service engineer for Magnetic 
eer for details. . 


W rite, wire 


ail Holcroft engin Analysis Corp., has been trans- 


ferred from the Ohio to the Pitts- 
burgh district. 


| JOLCROFT & COMPANY) | ict’tiy sn be cop ure 








gical engineering at the Univer- 
sity of Wisconsin. 


Leaders In Building and Designing Electric and Combustion Furnaces, Kilns aaah" | — up graduate studies in metallur- 
and Ovens. Home Office: 6545 Epworth Bivd., Detroit—Branches: Chi- ¢ iOLCROFT & PA Y. 
cago, Philadelphia. Canada: Walker Metal Products, Ltd., Walkerville, Ont. = \Q—__ 75 


orc 
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QUESTION 


How can | tool up faster and oper- 
ate with less replacement delay? 


What is it? 


What properties does it have? 


Into what sections can it be 
worked? 


What are the Machining Proper- 
ties in the annealed condition? 





FOR MANUFACTURERS 
OF DEFENSE EQUIPMENT 


ANSWER 


Make your tools and dies of 
Graphitic Steel. 


Graphitic Steel contains free 
Graphite. There are three grades 
—Graph-Sil, Graph-Mo, and 
Graph-Tung. 


It combines the free machining 
qualities, high resistance to wear 
and good frictional properties of 
cast iron, with the high strength, 
uniform structure and ready re- 
sponse to heat-treatment of steel. 


Rounds, squares, flats, hexagons, 
sheet, strip, seamless tubing, weld- 
less rings, forgings of all kinds. 


Graph-Sil and Graph-Mo are re- 
markably free cutting, with the 
short chip and smooth finish that 
are the properties of cast iron. 
Graph-Tung has these properties, 
too, notwithstanding its higher 
Brinell hardness. 


Write for new |6-page Graphitic Booklet. It shows 24 specific Graphitic 


Steel Applications. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Steel and Tube Division 
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Eugene Sunnen @, graduate ol 


* . . Michigan State College, is now 
Personals 6 Be. 
employed by Carboloy Co., Inc. 
Richard K. Lee ©, formerly 
with Timken Roller Bearing Co 


A. T. Greiner, formerly in in Canton, Ohio, is now with the 


charge of Salem Engineering Co.'s McKay Chain Co., York, Pa. 
work in France, and Thomas 

Breene ©, associated with Salem W. B. Scott @, formerly metal- 
Engineering Co., Ltd., London, lurgist and plating engineer for 
have returned to the U.S. and are Metals Refining Co., Hammond, 
now in the sales department, Ind., is now metallurgist and sales 
Salem Engineering Co., Salem, engineer for Ampco Metal, Inc., 
Ohio. Milwaukee. 








HOBBING GEARS 
oe 10 MEET TOUGH 
peep SPECIFICATIONS . . 


H OBBING gears of extreme hard- out what our lubrication engineers can 
ness (325—350 Brinell) as used in oil do for you in your own shop with the 
well pumping reducers—for particularly right metal cutting lubricant? Just 
arduous duty—was the problem of a 
Chicago manufacturer. In cutting 
and maintaining this unusual hardness 


and maintaining high accuracy, Cities Copies of our booklet on “Metal Cut- 
Service oils were used as the cutting 






write us to have a lubrication engineer 


call. 


ting Lubrication” are available to users 
lubricant. : ‘ ; : 
werk of metal cutting lubricants. Write for 
No doubt you have one or two like your copy today, before the supply is 


problems in your shop. Why not find ~ exhausted. 





CITIES SERVICE OIL COMPANY, 
Sixty Wall Tower, Room 1626F, New York 
Please send me information concerning 
your Lubrication Engineers’ Service 
Please send me booklet on Metal Cutting 
Lubricatior 
Na Title 
Ry A 
Fir Na 
City r 
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Thomas G. Harvey @ has com- 
pleted the work for a Master’s 
degree in metallurgy at the Uni- 
versity of Wisconsin, and ac- 
cepted a position as metallurgical 
engineer with the Monarch Steel 
Co. in Indianapolis, Ind. 


Donald E. Babcock @ has left 
Mellon Institute of Industrial 
Research and the Pittsburgh Steel] 
Co. to become head of the chemi- 
cal engineering research labora- 
tories of the Owen-Corning 
Fiberglas Corp. 


Benjamin Falk ©, a graduate 
of University of Michigan, is now 
employed by Simonds Saw and 
Steel Co., Lockport, N. Y. 


Gladstone C. Hill @ is now 
head of sales training for Car- 
negie-Ilinois Steel Corp. 


Joseph J. Link, Jr. @, formerly 
a student at Carnegie Institute of 
Technology, is now taking the 
“loop course” with Bethlehem 
Steel Co., in the metallurgical 
department at the Sparrows Point 
Plant. 


Clyde Llewelyn ©, formerly 
sales engineer for Bliss & Laugh- 
lin, Inc., is now in Government 
work in Washington, contacting 
the National Defense Council and 
various Government agencies in 
connection with the defense pro- 
gram. 


Ernest G. Beck ©, formerly 
metallurgist with the Landis Tool 
Co., is now sales manager and 
assistant manager of the foundry 
division of H. W. Butterworth & 
Sons Co., Bethayres, Pa. 


Appointed by Universal- 
Cyclops Steel Corp.: W. P. Knecht 
©. formerly with Crucible Steel 
Co. of America, to district sales 
manager at Worcester, Mass. 
W. J. Long ©, former manager, 
has been transferred to the execu- 
tive offices at Bridgeville, Pa. 


Fred A. Endress ©, formerly 
with the Signode Steel Strapping 
Co., Chicago, is now chief metal- 
lurgist at Tuff-Hard Corp., 
Detroit. 


Henry P. George @, graduate 
student at Carnegie Institute of 
Technology, is now instructor in 
metallography and process metal- 
lurgy at the University of Detroit. 











Modern bombs no longer resemble the round, 
cannonball type we associate with revolution- 
ists—but regardless of size or shape they must 
be heat treated exactly and uniformly to meet 
purchasers’ requirements. 


To insure quick, easy heat treating of bombs 
and other munitions, Flinn & Dreffein have de- 
signed their standard chain furnace so that it 
can be changed over to handle work in a few 
hours. 


Other Flinn & Dreffein furnaces can be 
quickly adapted to this work, putting into action 
the engineering knowledge accumulated dur- 


Associated Company 


WEAN ENGINEERING 


COMPANY INC. 
WARREN, OHIO 





























MUST BE TREATED 
WITH CARE 


ing the first World War. If you want heat treat- 
ing furnaces designed to handle the heat treat- 
ment of bombs and other munitions on a pro- 
duction basis, investigate the Flinn & Dreffein 
service today. 


Typical Flinn & Dreffein furnaces include: 
annealing ... billet heating . . . bright anneal- 
ing ... controlled atmosphere . . . carburizing 

. scale-free annealing . . . drawing . . . short 
cycle malleable annealing .. . forging . . . hard- 
ening ... normalizing . . . continuous conveyor 
furnaces for sheet mills . . . continuous normaliz- 
ing furnaces for sheet mills. 


























1S 
~ \LLINO 
cAGO: 
gpINGTON st., CH 
est WA 














December, 1940: Page 8?] 








Personals : 


John J. Dale @ is now em- 
ployed as a metallurgist, grade I, 
at the Munitions Supply Labora- 
Victoria, 


tories, Maribymong, 


Australia. 


Albert R. Stargardter © is now 
chief metallurgist of Eastern 
Rolling Mill Co., Baltimore, Md. 


C. A. 


assistant 


Liedholm ©, formerly 
metallurgist, Jessop 
Steel Co., is now with Curtiss- 
Wright Corp., at the Neville 
Island Plant, Pittsburgh. 


Named chairman of the Anti- 
Aircraft Artillery Carriage Com- 
mittee: Joseph L. Auer G, general 
works manager of R. Hoe & Co. 


Joseph J. Repko 6, 
metallurgist at Vichek Tool Co., 
Cleveland, is now metallurgist for 
Detroit Bevel Gear Co., Detroit. 


formerly 











A QUICK REMEDY 


FOR ROUGH FINISH 
HIGH TOOL COST 
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ot'd. Oct, 19, 19:26 ING 
LARGEST SELL 
LPHURIZED CUTTING OlL 














When having TROUBLE get genuine 
Stuarts THRED-KUT’ on the job and 
check the immediate improvement 


D.A.STUART OIL CO. Ltd. 


CHICAGO, U.S.A. 
Established /865 





Quick engineering and delivery service available at all 


principal metal working centers. 
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Donald B. Oakley @ and Leslie 
G. Probst ©, who recently fin- 
ished Bethlehem Steel 
“loop course”, are now in the 
metallurgical department at the 
plant in Bethlehem, Pa. 


Dan White ©, formerly with 
Goss Printing Press Co., Chicago, 
is now with the National Advi- 
sory Committee for Aeronautics, 
Langley Field, Hampton, Va. 


Major John H. Frye @ has 
been granted leave of absence by 
Columbia Steel and Shafting Co. 
and the Edgar T. Ward’s Sons 
Co., where he served as metallur- 
gical engineer and metallurgical 
consultant, and has been commis- 
sioned in the Ordnance Reserves 
and placed on active duty in the 
Engineering and Development 
Section of the Ordnance Depart- 
ment, Washington, D. C. 


Corp.'s 


Appointed by the National 
Academy of Sciences as a com- 
mittee to plan the recovery ol 
manganese from low grade 
domestic ores: James H. Critchett 
of Union Carbide & Carbon Corp ; 
Charles H. Herty, Jr. @ of Bethle- 
hem Steel Co.; John Johnston & 
of U.S. Steel Corp. Research Lab- 
oratories; and Gilbert Seil of E. J 
Lavino & Co. 


John T. McGrath ©, formerly 
metallurgist at the Fitchburg 
plant of Simonds Saw and Steel 
Co., is transferring to the New- 
port, R.L, Naval Torpedo Station 
as metallurgist. 


Promoted by Jones & Laughlin 
Steel Corp.: C. M. Lichy @, from 
metallurgical engineer in_ the 
Detroit area to assistant metal- 
lurgist of the Pittsburgh works 


Robert S. Busk ©, doctor ol 
engineering, Yale University, has 
started work with Dow Chemical 
Co. as metallurgist. 


Harry J. Starke has been 
appointed sales representative of 
William Jessop & Sons, Inc., Chi- 
cago, as assistant to District Man- 


ager Thorvald L. Haines, @. 


Evan F. Wilson @, formerly 
metallurgist of the Frontier 
Bronze Corp., is now metallur- 
gical engineer and assistant to 
H. J. Kerr, executive assistant of 
Babcock and Wilcox Co. 
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Smelting Low Manganese Ore 


by ... Be. Wood, 


hextracts from Bureau of Mines Report of Investigation 3545, 


rONNAGE of manga 
“black” 


manganiferous iron 


A LARGI 


nese exists in the 
and “brown” 


ores of the Cuyuna range in Min- 


nesola. They contain 15° man- 
ganese and 380° to 45° iron. 
Mangano-siderite with 14° man- 


EK. P. Barrett and P. 


R. Porath 


Novernbe 7 19 10 


ganese and 25 iron is also 


available from mines in Lead- 
Colo. 


ore from Chamberlain, S. D., 


ville, \ similar carbonate 


con- 


tains 16 manganese and 14 


iron and is higher in phosphorus. 


The experiments described were 








sauce 
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Eliminate the Bottleneck 


IN YOUR FOUNDRY PRODUCTION. 


There's no longer any need for a foundry 
to hold up production waiting for enough 
tonnage of the same type of metal. For 
with a Detroit Rocking Electric Furnace 
small heats as well as large can be run 
economically—any number of hours per 
day. In either a ferrous or non-ferrous 
foundry a variety of mixes can be melted. 
changing the alloy on successive heats 


throughout the day if desired. A Detroit 
Electric Furnace is a proven METALLURGI- 
CAL TOOL to obtain superior quality at 
lower cost. And as a UTILITY TOOL it is 
unequalled in the foundry industry. 


Write today for further facts on how a 


Detroit Rocking Electric Furnace means 


added profits for you. 


Type LFY—S00 lb. rated capacity Detroit Furnace. (Holds 1250 lbs. of molten bronze or iron) 
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DE T ROI T ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC 


COMPANY 


AY CITY MICHIGAN 


B 
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undertaken to determine whether 
a simple smelting to a sulphide- 
oxide matte would produce an 
intermediate product that could 
be roasted and then contain the 


7 to I 
required by 


manganese-to-iron ratio 


Federal specifica- 
tions for ferro-grade ore. 


Pyrite, the common sulphide 


of iron, was added to the charge 
to supply the sulphur. When 
any of these ores, pyrite, coal 


for a reducing agent, and the 


necessary fluxes are melted 


together, three products are 


obtained namely, metal, 


matte, and slag, which separate 


easily into three liquid layers 


according to their density. 


A large number of crucible 


melts indicate that the matte will 


contain 50 to 355° Mn. 8 to 8 


Fe, and 33 to 35% S. The phos- 
phorus is found in the metal 
rather than in the matte. Such 


a matte can be roasted in the 


standard equipment in copper 


smelters, into a caleine contain- 
ing 2 to 3° 
of the 


eliminated by 


sulphur. The most 


remaining can then be 
sintering, in the 
same manner that high sulphur 


iron ores containing gypsum 
have been treated before use in 
the blast addition 


to reducing the sulphur to a low 


furnace. In 


value, sintering would improve 
the structure of the ore, 
blast 


would 


espe- 


cially for furnace use. 


The sinter then be rich 


enough in manganese and low 
enough in sulphur to be smelted 
into ferromanganese in the regu- 
lar manner. However, reduction 
tests should be made to deter- 
mine whether ferromanganese 
that 


specification of not 


would meet the sulphur 
0.05 ° 


could be made without sintering 


over 


the roasted matte. 
Blast 
the importance of basicity of slag 


furnace men recognize 
in controlling the manganese lost 


the slags. In the smelting of 


es low manganese ores to 
matte, the same is true. Recov- 


eries in the matte ranged from 


57° when there was 18% of 


limestone on the charge to 77‘ 





when there was only 6%. Up to 
9° ealcium sulphide is found in 
the mattes produced under the 
most acid slags. 

The composition of the slag 
most suitable from the stand- 
point of recovery of manganese 
and formation of matte is much 
more acid than that of normal 
blast furnace slags, but slags 
approaching this composition 
have been produced in charcoal 
furnaces making high silicon 
foundry iron. Low fusion point 
and high viscosity characterize 
these extremely acid slags. In 
laboratory tests replacement of 
about half the CaO with Na.O 
has been found to expedite matte 
and slag separation by lowering 
the free-running temperature of 
both the slag and the matte. The 
increased cost of producing a 
slag that contains 8 to 10° Na.O 
might be more than offset by 
increased recovery of manga- 
nese in the matte. The Na,O 
can be added as soda ash or as 
sodium sulphate; when added as 
sodium sulphate it would furnish 
part of the sulphur for the charge. 

It is also desirable to have 
the maximum amount of iron 
sulphide in the matte, as it coun- 
teracts the effect of calcium 
sulphide and lowers the _ free- 
running temperature. However, 
the requirements of high man- 
ganese, low iron in the product 
limit the amount of iron sulphide 
that can be carried. 

Both of the large-tonnage 
Minnesota ores contain but small 
amounts of lime and magnesia, 
and could readily be smelted 
into the acid slag required for a 
good recovery of manganese. 
The brown ores also contain 
about half as much alumina as 
silica. As a ratio of SiO, to 
Al,O, of 3.5 to 4 appears desir- 
able in the slag, and the brown 
ores contain silica and alumina 
in the approximate ratio of 2 to 
1, they could be smelted more 
efficiently if mixed with the low 
alumina black ores. 

Laboratory smelting tests on 
a mixture of 667 parts black ore 


to 333 parts brown ore, togethe the same composition and man- 


with 240 parts of pyrite, 70 parts ganese recoveries ranging from 
of calcium carbonate, 70° parts 73 to 79 

of soda ash and 200 parts of Larger scale tests are neces 
charcoal gave 219 parts of a sary to determine the most satis- 
matte containing 02 manga- factory type of furnace in which 
nese, 3 iron and 32 sulphur to matte smell manganese. The 
Recovery of manganese in the further tests would giver more 
matte was 74 of that in the accurate data on the recovery of 
charge. The best of similar tests manganese in matte and metal, 
on the Leadville and the Cham and on the cost of treating a 
berlain ores gave mattes of neat ly variely of ores. S 








Wheat Do You Kuow 


About Making Shell Casings? 


nme 


; 
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This drawing shows one of many plant layouts for economical 
shell casing manufacture. 


Let Us Tell You What We Know 


If your present equipment and furnaces can be adapted to this 
work, we will tell you so—and show you how. If you need new equip- 
ment and furnaces, we will show you the results of our experience in 
building this type of equipment for others. 


Write, wire or telephone today for CONTINENTAL information on 
shell casing manufacture—no obligation. 


CONTINENTAL INDUSTRIAL 
ENGINEERS. INC. J iy? 


CONTINENTAS 


201 NORTH WELLS STREET. CHICAGO LL al 





8186 LIVERNOIS AVE 5244 GERMANTOWN AVE 9916 FARRAGUT RD 
DETROIT PHILADELPHIA BROOKLYN 
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Her AND IT WILL 
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HESE baskets were made by Rolock, Inc. out of our 
tte and sold to one of the largest plating works 
in the country. They replaced baskets made of rubber. 
The customer bought one to try out . . . and bought 
98 more within the year. The Chromel alloys are re- 
sistant to corrosion and high temperature oxidation. 
They are supplied in cast form and are also hot-rolled 
into flats, rounds and squares. They can be machined 


end welded. They have good hot-strength. Chromel is 

All our alloys are heat and corrosion resistant. 
They are useful in many applications but, of 
course, not all. Our design suggestions often trol of composition. If you have a heat or corrosion 
save the customer money. If you have a “hot” 
problem, tell us about it; if it’s heat resistance 
or electric heating, we likely can help you. Hoskins Manufacturing Company, Detroit, Michigan. 


melted in high frequency furnaces which assure con- 


problem, we invite you to let us cooperate with you. ... 


al 
a: 


HOSKINS PRODUCTS 47@™ 





ELECTRIC HEAT TREATING FURNACES + + HEATING ELEMENT ALLOYS + + THERMOCOUPLE AND 
LEAD WIRE + + PYROMETERS + + WELDING WIRE + + HEAT RESISTANT CASTINGS + + ENAMELING 
FIXTURES + + SPARK PLUG ELECTRODE WIRE + + SPECIAL ALLOYS OF NICKEL + + PROTECTION TUBES 
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— FIRST LINE OF NATIONAL 








erates the World's Widest Continuous 


The 98-inch hot and cold strip mills in the 
Cleveland plant of Republic are the widest, 
fastest and most modern continuous strip 
mills in the world. Steel rolls from these mills 
at a speed of 24 miles an hour—up to 91 
inches in width—in a wide range of analyses 
and finishes—to be coiled or cut into sheets. 
These mills, completed three years ago 
to serve the peacetime needs of America, 
gave to automotive manufacturers, tank 
makers and other fabricators finely-finished 
sheets wider than ever before were avail- 
able—helped speed the making and cut the 
production costs of many products. 
Today, these mills are rolling huge 


quantities of steel—sometimes as much as 


REPUBLIC STEEL CORPORATION 


Berger Manufacturing Division + Niles Steel Products Division + Steel and Tubes Division « Union Drawn Steel Division + Truscon Steel Company 
















4000 tons in a single day. And now, in 
these mills along the lazy Cuyahoga River 
and far from scenes of conflict, more than 
two thousand men who know steel work in 
safety to insure the comfort and progress 
of America—and its greater security. 

Yet this is only one of the many im- 
provements in plant facilities made by 
Republic that will help our country in any 
national emergency when the need is para- 
mount for more and better steel—first line 


of national defense. 


The line of steels and steel products 
manufactured by Republic is so 
diversified that we have prepared a 
complete listing in Booklet No. 199. 
A copy will be sent you upon request. 


e CLEVELAND, OHIO 





“ROCKWELL 


HARDNESS TESTER 














Here is a case where the doctor does take his own 
medicine. We. of course. use a “ROCKWELL” 


Hardness Tester for testing our own parts. 


WILSON 


379 Coneord Avenue. New York MECHANICAL INSTRUMENT CO.. INC. 
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“ROCKWELL” 
_Motorized , 


HARDNESS TESTER 














Here, before shipment, we are testing the opera- 


tion of one of our Motorized Machines destined 


for quantity inspection testing. 


WILSON 


379 Concord Avenue, New York MECHANICAL INSTRUMENT CO.. INC. 
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Speed production in your plant 


with modern GAS equipment 


Under the pressure of today’s demand 
for a faster tempo in industrial pro 
duction, new bottlenecks often emerge 

bottlenecks that restrict produc 
tion fiow, make delivery dates a 
nightmare and limit sales and profit 
possibilities. 

If the bottleneck in your plant 1s 
in your industrial heating equipment, 
it may well be that Gas and the latest 
type Gas equipment can solve your 
problem. 

kor Gas is today’s fastest fuel. 
It cuts heating-up time and reduces 
firing time cycles. It is above all 
else flexible and adaptable to any 
production need. Accurately control 


j 


lable as to both temperature and 


furnace atmosphere, it ienads itself 





readily to high speed precision man 
ufacture. It saves storage space, 
labor and handling costs, and in 
countless installations is proving itself 
today’s most versatile fuel. 

No matter what your industrial 
heating problem may be, it will pay 
you to investigate Gas and modern 
Gas equipment. Your Gas Company 
will be glad to show you how Gas 
can step up your own production and, 
if you wish, give you facts on how 
other companies in your line have 
used Gas equipment to solve specific 


problems in manufacturing. 


AMERICAN GAS ASSOCIATION 
INDUSTRIAL GAS SECTION .. 20 
LEXINGTON AVE., NEW YORK CITY 


FOR ALL 
INDUSTRIAL HEATING 


Vetal Progress; Page 830 





MORE PROOF 
that GAS speeds 


production, improves 
quality, cuts costs. 


Gas in the furnace means finer work at 
the forge. For instance, the gas-fired 
forge furnace in the plant of the Frink 
Corporation, Long Island City, 
Ne W York, 1S making 1t px ssible to hold 
finished forgings to closer dimensions, 
reauces over heating, and prolongs the 

te of forging dies. Thus production 


steps up while unit costs come down 


kor another large industrial plant 
the East, Gas has cut the annealing 


cycle from 7 days to 30 hours. This has 
been possible through the installation 
of a continuous controlled atmosphere 
malleableizing furnace heated by means 
of gas-fired radiant tubes. The tubes 
supply the heat for castings which are 
protected from decarburization and 
scaling by a prepared atmosphere. The 
elimination of heavy pots formerly 
used has resulted in the reduction of 


the annealing CVCle 


Modern improvements in Gas equip 


‘ 


ment are bring nz new economies for 


} 


a heat treating processes wh cn re 


yuire delicate and accurate control in a 


narrow spread of temperature limits 
Investigate what Gas can do for 
your pre x<duction regardless of the si: e 


of your plant. 





S rou STEELS VOU SHOULD KNOW 


Here is Bethlehem’s complete 8-steel tool kit. Each steel 
is thoroughly shop-tested. Each handles a wide range of 
metal-working jobs. Taken together, these 8 fine tool 
steels will handle 90 per cent of all the work in any plant. 


1. Omega—A shock-resisting tool steel suitable for 
pneumatic chisels, calking tools, heading tools, punches 
and so on. 


2. XCL—A carbon tool steel that is adapted to virtu 
ally every application where quality carbon steel is used. 


3. No. 57 Hot Work—A tool steel with outstanding 
heat-resisting qualities, No. 57 retains its strength and 
hardness through all temperature ranges up to dull 
red heat. 


4. Lehigh H-Temper—A high-carbon high-chromi 
um die steel used in punches, taps, master tools, slitting 
cutters, forming and bending rolls and a host of sim 
ilar applications. Especially adapted for use in long 
run dies and tools. 


5. Special High Speed—A general purpose 18-4-1 


high-speed steel recommended for lathes, planers, bor 
ing mills, slotters, shapers, drills, hobs, and many 
other similar applications 


6. Tool Room Oil Hardening— This steel offers 
good non-deforming qualities and is unusually tough 
and hard. Recommended for general-purpose die work 


7. A-H—Bethlehem Air Hardening (A-H) die steel 
possesses remarkable non-deforming characteristics, and 
can be economically heat-treated and handled 


8. Bethlehem Red Tiger— This steel, while rela 
tively new, has already set performance records in some 
of America’s leading plants. Recommended for heavy 
rough cuts or fine finishing operations. High hardness 
coupled with lack of brittleness, means that Red Tiger 
is an excellent general purpose stee] 


Why not try the 8-steel tool kit in your own shop? Its 
use reduces inventories, simplifies heat-treatment and 
improves the quality of finished products. Write to 
Bethlehem Steel Company, Bethlehem, Pa., for com 


plete details on the money-saving 8-steel assortment 








TO YOU WHO WORK 


IRON 


ACIDS e 


» 
ew 


E.I. pu Pont pe Nemours & COMPANY 


GRASSELLI 


with 


AND STEEL 


FLUXES @ INHIBITORS 


ew |! 


a ar A 
.NA 


CHEMICALS DEPARTMENT 


As America arms for defense and 
production climbs upward you who 
work with iron and steel know the 


importance of production control. 


As important as the metal itself are 
the essential acids and chemicals 
necessary for the production and 
working of metal. Du Pont chemicals 
are produced to rigid specifications 
which provide a quality and uniformity 
of product consistent with your own 


critical requirements. 


With over a century of experience in 
meeting the needs of the Iron and 
Steel Industry Du Pont’s Grasselli 
Chemicals Department is again ready 
in time of emergency to meet the 
demands of industry with every 


resource it can muster. 


e@ CLEANERS e@ 


* Re 


MM +. 
\ ea 


(INC.) 


WILMINGTON, DELAWARE 
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. Vedene Che the Steet Cpeegecael 
Increased Production (8) 7 


Compared With 
S.A.E. X1315 
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SPEED CASE STEEL X1515_. 


...is a Low Carbon Open Hearth Case Carburizing Steel that 
Machines Like S.A.E. X1112 * Carburizes Like $.A.E. X1020 + Phys- 
ical Properties High « Shock Value Excellent * Unusual Ductility « 
It Will Increase Your Production and Lower Your Costs. 


Ask for Sample for TEST RUN! | 


Sole Licensee rm Eastern States 


fata THE FITZSIMONS COMPANY 


en 8 > 
sce) YOUNGSTOWN, OHIO 


CASE 

















SAEED licensor 

_— . . 
“Sermevera 8. MONARCH STEEL COMPANY 
Teronte 2, Ontario, Canada HAMMOND CHICAGO INDIANAPOLIS 


MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS! 
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Before we say “THIS STEEL HAS 
Mypelee MACHINING PROPERTIES” 
we prove it by tests like these 





NOTHING IS LEFT TO CHANCE 


ve right steel that will do the best 
t maintain its desirable character tics mm 
ilter shipment, precise untlormity of cor 
every step, in every heat of U-S-S Carrillo 
ed. It includes uniformity of selection of s 
large, untlormity of turnace practice 
% tapping, pouring 

| metalurgics: 








VA {Ging HT the facts that forecast 


performance, we make sure that U-S°S 





Carilloy Alloy Steels will function satisfac- 






torily—in your plant and in your product. 






OU never saw a testing device quite like this. It is a 
development original with us—one of the busy tools in 


our metallurgical laboratory. 






Here is a lathe fitted with ingenious control equipment, 





by which all operating variables during cutting are kept 






constant. This permits us to obtain a clear and accurat 





record of steel machinability. 





By actually machining test bars on this equipment, we 





obtain invaluable comparative data on tool life and surface 






finish which indicate what production practices will give 






the user best results and the highest economy in fabrication 






for any particular application. 






We emphasize this test because we he lie ve it is unusual 





and because it illustrates how far we go beyond the routine 






physical and chemical check-ups to make sure that our 





alloy steels will exactly fill the bill for you 
With us, the making of U-S-S Carilloy Alloy Steels is a 


precise and exacting process Chey are produced in a plant 







especially de voted to alloy steels. He re, the hnest and most 






modern equipment is matched by the skill of experienced 









mill and metallurgical personnel. Every step in productior 






from furnace to final inspection is on a controlled quality 






basis. Each order, whether large or small, gets individual 






care and attention. 





To be sure you get the most \ alue trom youl steel dollar, 
ask our metallurgists to work out the economies of Carilloy 






Steels as they apply to your product 






CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 






Columbia Steel Company, San Francis« act ttc i Distributor 
United States Steel Export Compas New York 





UN 
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NITRIDING with EASE 


— —in handling 


Only 42 inches in diameter yet it holds 3,000 Ibs. 

That is the total weight of the airplane sleeves which are placed on this fixture 
for Nitriding. The main feature of this casting is the fact that these sleeves may 
be stacked and spaced with ease due to ingenuity of design. 


The alloy “‘Nichrome”’ in sheet or cast form as Nitriding Containers assures the 


longest life available for any commercial alloy. 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


NiIchroime 


The Dependable Heat-Resisting Alloy 
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NORTH AMERICAN 
COMBUSTION 


* 


NORTH AMERICAN 


MANUFACTURING COMPANY 
CLEVELAND, OHIO 


























@® World-famous makers of a wide variety of transmission, con- 


THIS IS THE veying, and materials handling equipment, The Jeffrey 


Manufacturing Co., Columbus, Ohio is an enthusiastic user of 


high temperature electric heat. 
PERFORMANCE This Jeffrey installation consists of two Hayes “Certain Curtain” 


furnaces, one is equipped with Globar Brand Electric Heating 

STORY OF Elements for high temperatures — the other is a medium temper- 
ature furnace for pre-heating. 

This equipment is used for hardening tools and dies made of 

ELECTRIC HEAT many types of steels including 18-4-1, 12-4-2, molybdenum, 

tungsten, high vanadium and cobalt high speed steel. The heat 

treating problems are as diversified as the products tae company 


AT makes. 


No wonder then that Jeffrey is enthusiastic over the fact that it 

THE JEFFREY can report consistent results in hardening tools, without decar- 
burization, with minimum distortion and with no rejects due to 
faulty heating. 


MANUFACTURING co. Let our engineers show you w hat ““Globar” elements and electric 


heat can accomplish in your plant. 








GLOBAR DIVISION 


THE CARBORUNDUM COMPANY . NIAGARA FALLS, N.Y. 


Carbe jum and G,lobar are registered trade arks of and indicate manufacture by The Carborundum Company 
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METAL TREATIN Tutt 


veunre Qand retain its stainless properties 


We are hardening noncorrosive steels such as 18-8 to a hardness 
almost equal to that of a diamond. 

Rotary paper and cellophane cutters; fiber box edging tools; clock 
and indicator parts; refrigeration valves and seats: movie camera parts: 
delicate gears; centrifugal pump impellers, shafts, and rotors that must 
be noncorrosive after processing will stand muriatic acid 50-50 for twenty- 


four hours. 
The parts must be finished, ground to size, or polished before process- 


ing, as 


SUPER SCOTTSONIZING 


can not be ground. No change in hole size; no warpage. 





256. U. SCOTT & SON 


oO ROCK ISLAND, ILLINOIS 


The first commercial steel treating plant in the United States 
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Tell your Page Distributor the type of Stainless Steel you want to weld. 
The Stainless Steel electrode he will supply will give you weld metal that 


equals the Stainless you weld. You can depend on it. 


| Vol se) Masi --1 0 g-Yo(-t9-W0l-vopel-sehmie)(-tbel t-te) (-1-) ME) (lois dele (-1-9R 7. 1-Ie (hu) le) el-te! 
beMmorey eh pbb sLoisle) sMhneideWhdel-Mere) belea'M-Wl-baei-1-1 ao) dole tlol-) ale) Me) (- thet (1 ME oMeshu- MB Ze)?! 


electrodes that 


7. give you weld meta! that equals the Stainless you weld 
e2. can be used for vertical, overhead or horizontal welding 
3. give you better Stainless welds at lower welding cost 


Ask your Page Distributor to give you a copy of the booklet ‘‘Page-Allegheny 


Stainless Steel Electrodes.’’ Get complete information from him 


PAGE STEEL AND WIRE DIVISION .- monessen, rennsyivania 





~ AMERICAN CHAIN & CABLE COMPANY, Inc. 





AMERICAN CHAIN DIVISION HAZARD WIRE ROPE DIVISION READING-PRATT & CADY DIVISION in Canada 


- - OmMP T 
AMERICAN CABLE DIVISION MANLEY MANUFACTURING DIVISION — READING STEEL CASTING DIVISION ae CHAE CAAT AONE, OE 
In, nglan 


ANDREW C. CAMPBELL DIVISION OWEN SILENT SPRING COMPANY, INC WRIGHT MANUFACTURING DIVISION BRITISH WIRE PRODUCTS, LTD 
FORD CHAIN BLOCK DIVISION PAGE STEEL AND WIRE DIVISION . THE PARSONS CHAIN COMPANY, LTO 
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Two of the seven Bristol's Pyromaster Potentiometer Pyrometers installed 


in the plant of the Vulcan Crucible Steel Co , Aliquippa, Pa. Although several gia 
















mers are at work only a few feet away, these Pyromasters have given a 


ature « trol trom the day the 


Wi rEST could be tougher for a pyrometer than to team 
up with thundering giant hammers? 
In the forge plant of the Vulcan Crucible Steel Company, seven 


Bristol's Pyromasters on the billet furnaces are up against terrific 


vibration and shock hour after hour, day in and day out. Yet each 
ONLY A PYROMASTER HAS f 
ALL THESE FEATURES! 


No motion until motion is 
called for. Simple. Light weight. A Pyromaster will give you, too, the same reliable performance. 
Compact. Fewer moving parts. 
Less wear. No need for stock- 
ing replacement parts. Quick THE BRISTOL COMPANY, WATERBURY, CONNECTICUT 


response to temperature change. 


Charts easy to read and file. 
‘#400 Mame #16 U & fat OFF 


Pyromaster operates perfectly — with an absolute disregard for 


vibration! 





For temperatures up to 3300°F. Write for Bulletin 507 H 




















Jewelled galvanometer. Com- 
pletely balanced. Operation in 
any position. Vibration-proof. 
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HAROLD S. AUSTIN 








Notes on 


Contributors 


i iw shirt-sleeved gentleman in the work-a-day 

background is Harold S. Austin, foundry metal- 
lurgist for Buick Motor Division of General Motors. 
His experience in the metallurgical field extends 
over a period of 30 years and includes a chemical 
engineering degree from Rose Polytechnic Institute 
and early training with Laclede Gas Co., Peoples 
Gas Co. & Underwriters’ Laboratories, Midland 
Steel Co., Lackawanna Steel Co., American Steel 
Foundries, and Hubbard Steel Foundry. From 
1919 to 19385 (when he became associated with 
Buick) he was chief chemist and metallurgist with 
the Campbell, Wyant & Cannon Foundry Co. 


S 6 Ss 


Brought up on liberal doses of ferrite and 
alpha brass at Cooper Union, Joseph B. Kushner 
became interested in metal plating and finishing 
shortly after graduation in 1933. First experiences 
in this line were with Weisberg, Inc., A. Robin- 
son & Son, and Bulova Watch. For the past year 
he has been doing consulting and research work 
‘assayed plating 


and is quite enthusiastic about his 
solutions” and the “selectroplater”, a selenium plat- 
ing rectifier. Assorted hobbies of photography, 


chess and song writing occupy his leisure time. 


& oS o 


I. A. Rohrig, a member of the Executive Com- 
mittee of the Detroit Chapter @, has been employed 
by the Detroit Edison Co. since 1930. In 1933 he 
received a bachelor’s degree in metallurgical engi- 


JoseEPH B. KUSHNER 





I, A. RoHRIG 








neering from the University of Detroit. His posi- 
tion since 1937 has been research engineer, doing 
metallurgical work, in the chemical division of the 


research department. 


6 & o 


Another active @ member is George K. Dreher, 
who has served on the Executive Committee, as 
vice-chairman, and as chairman of the Milwaukee 
Chapter. Born in a house alongside the engine 
room of the Calumet & Hecla No. 2 shaft at Calu- 
met, Mich., his early impressions were of the cop- 
per industry. Since 1929, Mr. Dreher has been with 
Ampco Metal, Inc., makers of high grade copper- 
aluminum alloys (adv.) first as shop development 
man, becoming superintendent in 1931 and plant 
manager in 1936. He has seen the plant grow from 
ten men to over 250, and while he modestly admits 
that the surface has merely been scratched as far 
as research in the aluminum bronzes is concerned, 
he feels that Ampco’s metallurgically controlled 
plant is leading the way in this type of production 


6 so S 


Robert F. Mehl has been so prolific a contribu- 
tor to @ technical sessions and publications that 
his career should be fairly well known to Mera 
PROGRESS readers. For those who wish to refresh 
their memories, it was outlined in the February 
1939 issue in connection with a paper on Recrys- 
tallization, and is included on the backs of numer- 
ous convention preprints written during his eight 
years as director of the Metals Research Labora- 
tory and head of the Department of Metallurgical 
Engineering at Carnegie Tech. 


6 & S 


Co-author Gerhard Derge was born in Lincoln, 
Neb., in 1908. His B.A. is from Amherst (1930) 
and his Ph.D. from Princeton (1934). Among the 
assignments he has worked on at the Metals 
Research Laboratory have been a crystallographic 
study of reaction mechanisms in solid metals and 


a tin research project. 


GeorRGE K. DREHER 
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Merry Christmas to All 











SAY IT WITH FLOWERS 


wi! ve a letter from our friend Kenel 
patrician Frenchman, via 
nd The 7th generation of cham 





wers whose product is honored 
in France, Kenel’s youthful heart 
s unquenchable spirit, is of un 
d France Much we cannot print, 
s pathos, some defiance, but a 
#t carries that humor which marks 
guts and genius It reads, ““My 
' isin has a fat little farm at 

cupied by Germans), he is 83 


\ e first Boche came he shot two 
] torcycle scouts from a haycock, 
’ ed, said to his wife, ‘now I have 
ho | ets with which to kill, we must 
} live.” So in the five hours before 
| legions came he traded his pigs, 


Felice, who roots his truffles, to the 


q s for their barnyard manure and 
t i his house heaped a huge pile ‘He 
j cried the neighbors, ‘pigs we can 
k i hide’. Then the Boche took all the 
I s’ pigs They left only manure 
Jol when winter comes you have much 
t Cousin is stupid like a fox. In his 
v lars, which the Boche emptied, he 
t ws with his manure 200 kilos 
a f mushrooms, everybody eats 
I Many may starve in France this 
¥ not cousin Jean and friends.” 
| smart guy “on the spot” engi 
n his way out What is just manure 
t in makes three square meals for 
" 


N herewith is a “Spiralink, Jr. 


r 


ype furnace hearth, which re 





P ne of those “stretchy wire” belts 
5 zer Cummings Manufacturing Co., 
b polis, in a Surface Combustion 
F Other Surface Combustion fur 
5 come equipped with Spiralink 
¥ 10 pounds per square foot, one 
Balt weight of competitive cast belts, 
ms nk, Jr.” lives three times the life 
0) belts 
§\ ) recently with Alvan T. Simonds 
sident of Simonds Saw & Steel), 
0 new motor sailer the “Verlaine”’, 
» yacht” equipped with ail gadgets 
f t and cold running doorknobs to 
st eated toilets Alvan was venting 


hi teous 


ind Cape Cod mink in particular 


indignation against mink in 


is bought many a sable, but now 


Sging on a paltry 100 mink. “How 


an I spot a mink from an air 


P! says Alvan, then tells this story 





- 
- 


é 


ALVAN, with pontoons on his Wasp 

Stinson, drops into a Cape Cod pond 
near Hyannis to absorb some cocktails at 
a friend’s 30 room bungalow Gunning the 
plane for a landing, they glide in low over 
Mrs. Muriel Maginis’s mink ranch which 


borders the pond Things then begin to 
happen in following order Airplane 
scares mink Scared expectant mother 


mink run wild, jettison cargoes of baby 
mink (We learn that mink abort and 
evacuate when in danger.) Mrs. Maginis 
promptly sued Mr. Simonds for blighting 
her mink crop by 100 mink, 50 of which 
she says are pelts at $25 and $850 of 
which are breeding stock at $100 per copy 
“Heck,” says Alvan, “looks like I am 
stuck, but how can anybody but a mink 
tell 


purposes? 


which mink are good for breeding 














WHEN Alvan faces that Cape Cod jury 

he is undoubtedly going to buy a lot 
of mink You can look for higher saw 
prices in the immediate future Later 
Alvan was practicing with golfer Walter 
Hagen on the 19th hole, made same in par 

Hagen, with 7, grabbed his hat and 


dashed out “Hey! where you going?” 
called Alvan “I am going to trap my 
self a bit of fur.” cracks Hager 





Pi! ASE don’t presume that because the 
biggest furnaces have General Alloys 
X-ite parts we don't do the small jobs 


too. The six box type furnaces shown aré¢ 
a few of many electric furnaces built by 
Harold I Trent Co., Philadelphia, and 
equipped with Q-Alloy and X-ite hearths 
These shown are rated I8SKW at 220 volts 


Inside dimensions are 15” wide by 12” high 
by 20” deep They are equipped with au 
tomatic control Harold | rrent doesn’t 


compromise with quality 


FED on propaganda and rumo we lig 


ured the Dutch were 50 chummy with 
Hitler, that the “5th column party” had 
the next election in the bag At a Dutch 


dinner in New York we learn praise the 
Dutch,—some interesting truths 

1 The Moerdyk Bridge, largest bridge 
in Europe, over which Nazis’ invaded 
Holland, was mined with dummy explo 
sives. The officer in command was brother 
of the Head of the Dutch Nazis 


2 Iwenty minutes after Holland s 


1 

rendered, the Germans bombed Rotterdan 
killing 30,000 people, wounding 70,000 
from wave after wave of low flying bomb 
ers There was no warning, no defense 
The Dutch,—below sea level had no cel 
lars to hide in 


bombed around everything they wanted 


Germans accurately 


leaving all bridges, food warehouses, fuel 
depots intact 
Dutch East Indies got cabled advance 


dope 2 hours ahead of the German inva 






THE QUALITY NAMES IN ALLOY 
FOR HEAT CORROSION ABRASION 





aptured 20 German vessels nta 












































GOING SOUTH? IT’S A GOOD IDEA 


Al 


i 


n of Holland I the 2 h s they \. Jugeed all Germans B 
{ ( ! sed would-be th | 


umnists in the klink 


With 20 new stainless steel subma es fast ft pea boats and 


fine harbor defenses the Dutecl East Indies say sur friends, 
need just a few more airplanes to be Jap P f There are 10 
million Chinese nly 000 Japanese, 80,000 whites in the Dutch 
ast Indies Dutch say the lapanes¢ in‘t s vive in thelr ] 
ate for more than a few years 


T OM FRANKS. Sa s M i] gist " cl is lice has ust 
ymmitted mat ny He will be walking on his heels for a 
few weeks Customers’® indulgence will be ippre ited 
This is an advertise ent f General Alloys dest and largest 
manufacturers f sior ind heat esistant stings head 
juarters in Bostor Mass with flices and agents mn principal 
ities General Allovs is ul ] i! ts ! ! 1s t is nN ts 
idvertising lo every embe f ASM nad eadet { Meta 
ogress, we wish a Merry Christ is a 1 I siti happiness ana 


osperity in 1941 H.W 
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TALK ABOUT TOUGH MACHINING! How would 
you do at machining these dental instruments 
from your stainless steel ? Would it be a head- 
ache? Yet, the manufacturers do it every day 
on a commercial scale—even though some of 
the instruments are made from a stainless that 
can be given a tool steel temper. Their secret is 


the proper selection of the Carpenter Stainless 
Steel that gives just the right balance of easy 
working qualities and resistance to corrosion. 














YOU CAN EASILY DO 


To Speed Production of Stainless Parts 


Here is a suggestion that is just as practical 
as it is easy to follow—and it will help you 
boost output and reduce unit costs in producing 
machined stainless parts. 

It is simply to ask yourself, at the right moment, 
this 7-word question— 

“Why not use Free-Machining Stainless, here ?”’ 
If you can’t think of a good answer to that one, 
you are in the clover—with an opportunity to 
speed up stainless machining 15% to 50% by 
merely scrawling, “Make it of Carpenter Free- 
Machining,” on the blue print. 

And that is all there is to it—simply making 
sure, before you order the stainless, that you are 
not letting an opportunity for getting the most 


out of your production equipment slip by. 


Sometimes, of course, you w7// find good reasons 


for not using Free-Machining Stainless Steel. 


THE CARPENTER STEEL COMPANY... READING, PA. 





( arpenter STAINLESS STEELS | 


BRANCHES AT Chicago, Cleveland, Detroit, Hartford, St. Louis, Indianapolis, New York, Philadelphia 





But free-machining grades are priced only 3% 
to 8% higher than other grades, are fully as 
corrosion and heat resistant, and have parallel 
physical properties. So, ordinarily it is simply 
the lack of a routine check-up—either in the 
drafting room or purchasing—that is prevent- 
ing your plant from cashing in on Free-Machin- 
ing Stainless Steels. 

Carpenter has prepared, for your convenience, 
a handy pocket guide to help you answer the 
7-word question—and make routine check-up 
easy. It is a Stainless Steel Selector Slide Chart 
that will help you put your finger on this and 
the dozens of other profit opportunities that lie 
in the proper selection of stainless steels. We 
will be glad to send you, seg TANTO pp, 

without obligation, a free $ " 
copy of this slide chart. Sim- 


ply mail the coupon below. 






THE CARPENTER STEEL COMPANY 
133 Bern Street, Reading, Pa. 


Gentlemen: Without obligation, please send me my 


free copy of your Stainless Steel Selector Slide Chart 
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IN METALLURGY... 


Bae: 





CB sawpce preparation 
EQUIPMENT 1S USED EVERYWHERE 


AB STANDARD AND LOW 
SPEED POLISHERS a 


A ASS 


B SPECIMEN CUTTER 


IG'!a 





i MOUNT 


PRESS o 


POLISHING STANDS 
STRAIGHT LINE GRINDERS 
PAPER DISC GRINDERS 
SPECIMEN STORAGE CABINETS 


ASK FOR YOUR COPY OF” THE METAL ANALYST” 


Hdotoh I Buchlr 





OPTICAL INSTRUMENTS « METALLURGICAL APPARATUS 


223 NORTH LA SALLE ST. ** CHICAGO ILL. 
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Y FINE TOOL STEELS 
A. FOR EVERY PURPOSE J 
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CRUCIBLE STEEL CO. 


ALIQUIPPA, PA. 





Type-10 Heroult Furnace with 
gantry-type removable roof for 
overhead bucket charging 


[ j= them for efficient melting and refining of all kinds 
of ferrous materials by either basic or acid process- 
including alloy, tool and forging steels, iron and steel cast- 
ings. Any capacity from ', ton to 100 tons; removable roof, 

chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 
Gene Offices: Pittsburgh, Pa 


ral s 
Offices in the larger cities 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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owOxy-AcetyleneF lame-Cutting 


can ease the burden 


on your Machine Tools 


( XY-ACETY LENE machine 

flame-cutting is a means of 
shaping steel to relatively close 
tolerances — rapidly and eco- 
nomically. 

Steel of practically any com- 
mercially used size or thickness 
can be cut in straight lines. 
circles, or intricate shapes. with 
eul edges so clean and accurate 
that a minimum of machining is 
required. In many cases, no 
machining is needed at all. This 
leaves your machine tools and 
for other 


machinists available 


needed work. 


Some of the other advantages 
of flame-cutting are: 

Operators of flame-cutting ma- 
chines can be trained to do good 
work in a short time. The invest- 
ment for equipment is moderate. 


Less Dependence on outside 


sources ol supply for fabricated 
parts is made possible by ability to 


make what you need as you need it. 


One-of-a-hind production for re- 
placement or new-model develop- 
ment work is economically practical 
with flame-cutting, and is usually 
much faster than by other methods. 


Parts Inventories can be held 
down, because almost any parts can 
be produced immediately as needed 


from stock steel. 


THE LINDE AIR 





Savings in H eight and bulk. and 
in most cases, increase in strength 
over parts fabricated by older meth- 
ods are made possible by the use of 


flame-cut and welded parts. 


Design Changes can be 


quickly, without loss of time or 


money for new dies. molds. or pat- 


terns. Change-overs on flame-cut 


parts are only a matter of minutes. 





Semi-Automatic cutting can be 


done by using easily fabricated 
templets which guide the blowpipe 
The operator can also “hand trace” 


direct from a drawing. 


Quantity Production can be fa- 


cilitated by cutting numerous parts 
“stack 


or by multiple blow pipe 


simultaneously either by 
cutting 


operation 





tain from Linde 





and how Linde can help you use it! 


The Linde organization can supply you with small portabl 
or large stationary flame-cutting machines. 
oxvgen. acetylene, carbide. and other essen- 
tial materials for using flame-cutting. with the 


dependable, uninterrupted deliveries. 


Even more important, Linde has the process ability and the 
organization to supply on-the-job assistance which will con 


tribute to the technical skill and training of your operators 


If vou want to know more about how Linde can help you 


use flame-cutting or other oxy-acetylene processes, ask Linas 


You can also ob- 


assurance of 








PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


New York, \. ¥.. and Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 





LINDE OXYGEN. 


The words **l ince 





OXWELD, PUROX, PR 


*Prest-O-L ite “Lnion *Cixwel 





PREST-O-LITE ACETYLENE... UNION 
EST-O-WELD APPARATUS 


Prest-O)-W eld od **T ‘ It 
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.. OXWELD 


Linde can also he lp vou make effec 
tive use of oxy-acetylene welding 


hard-+tacing flame-cleaning flannn 


hardening petvinyg descaling 


pipe-welding Lnionmelt weld 


ing ind other i~eful proce 
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EVANSTEEL is a high-strength special alloy 
with unusual shock and wear-resisting proper- 
ties . . . economical to use where severe abra- 
sion, impact and vibration are encountered. 
Important advantages :— 


Great strength and toughness 
Readily machines to a smooth blem- 
ish-free surface 

Takes a uniformly high polish 
Brinell hardness: 175 to 500—de- 
pending on heat treatment 


Recommended for vital parts of pulverizing, 
processing and handling equipment. 


Write for Bulletin. 


EVANSTEEL saves on maintenance ( Rie cova Cere) I i aX x ) \TEEL E L [SOUNDI ui N l ) <Y ( ROALD | "ANY 
and replacements for crusher jaws, 
pulverizer hammers, dipper teeth 


tp dates We lone oie PY RAST U tl "CHICAGO EVANST| [ a 


lor sires 


inions. 5 3 
P htemperatt Makers fA t r 30 Years 








Automatic 
METALLOGRAPHIC 
POL ISHING MACHINE 





*Saves time and money .. . soon 
pays for itself by producing lab- 
oratory specimens having an ex- 
tremely high polish approaching 
that of high grade optical lenses. 


* Three or more specimens can be 
polished simultaneously. 


*Since reproducible results are ob- 
tained through its use, it is possi- 
ble to standardize the grade of 
polish desired on any metal. 





*x Automatic . . . does not require 


c ontinuous Furnaces im any Size 
constant attention. 


We Are I ’repa Smee oe ae 


quires skill hard to attain. 

















cay 4645+ CLECTEM- on a» 
to UUd..-s *Eliminates irregularities and er- 
’ “4° . ’ rors as rise in hand polishing. 
PURE Specification Furnaces ‘ 
NiTROGEN : : ' *xEliminates time spent in rectify- 
GENERATORS Special and standard furnaces engineered ing poor polishing results ofttimes 
for and manufactured to meet your production ae 
FURNACE requirements. That's our job, and we do obtained by hand. 
ATMOSPHERES it QUICKLY to meet present day demands : . . “a 
. . Time is the ent 7 factor today, and * Good results are quickly obtained 
Non-Explosive many of the nation’s leading industrial by operators inexperienced at pol- 
—_— plants have profited through the speed of ishing. 
Non-Toxiec MAHR delivery 
—_— MAHR experience and responsibility dates Write for BULLETIN MEP2072 
Chemically Inert to back to the pioneer years of furnace manu- a 5 yao seg 
Metals at Elevated facture. Our Engineering Department is 
Temperatures available to you, without cost or obliga- 
tion, for solving your furnace problems. A M o . | C A » | ® S$ | ® U M p ® T C 0 
. 











8010 GEORGIA AVENUE - SILVER SPRING, MARYLAND 





MAHR MANUFACTURING COMPANY 
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FLECTRODEROSITION 9: If you 


WALD ay WALVER! az Plating 


GOLD 
Uperating a aud. ’ | LV E be te 


and formulas pre 





yok yp. 
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You “LL find it full of useful facts that you can apply in your 
operations. Arranged for quick and easy reference —it contains 
practical information, based on du Pont’s extensive plating 
* research and field experience. The technical data will help you 
get dependable results in plating goldware and silverware arti- 


“Cavalcade of America” 3 . . 
Ee ET eh cles — flatware, hollowware, costume jewelry, etc., with Du Pont 
nesday 7:30 P.M. E.S.T. Precious Metal Cyanides. 


Nation-wide Network. 2 ; P . . 
Solution control, operation and maintenance, typical formulas 


* for various colors and finishes, how to analyze solutions —it 
contains just the information you need to help you plan for 
speedy, economical and efficient production in your gold and 


silver plating. Write for your copy today. 


GET YOUR COPY...FILL IN THIS COUPON NOW 
ELECTROPLATING €£) py Pont DE NEMOURS & CO.(INC.) FIRM 
ee SRLEEe SRE, RT ln 


ELECTROPLATING DIVISION 





CHEMICALS WILMINGTON, DELAWARE peneme site 
FS TT 

PROCESSES Please send me my copy of the ADDRESS 
ee eee book — ** Electrodeposition 


SERVICE of Gold and Silver”. CITY STATI 





December. 19410: Page 849 


























THE BULLARD - DUNN PROCESS 


is the 


ONLY METHOD 


That will remove seale and oxide WITHOUT dimen- 
sional changes even if work is “over-treated’’. 


That will deseale tapped holes, keyways, and other 
recesses as thoroughly as exposed surfaces. 
MONEY SAVER o RAPID o EASY TO OPERATE 
Widely used by Concerns of International Reputation. 


Write for Bulletin Today. 


The Bullard-Dunn Process Division 
The Bullard Company 


Bridgeport, Conn. 




















SAVINGS 


RANGE FROM 


20% to 40% 


in plants of many 
large and small 
users. 







BUFFALO 
NEWARK 
DETROIT 
CHICAGO 
CLEVELAND 
CAMBRIDGE 
CINCINNATI 





Wheelock, Lovejoy & Co.,Inc. Barry ea Yep lilatmacl is hj 
Main Offices: 134 Sidney St., Cambridge, Mass. MERCHANTS BANK BUILDING INDIANAPOLIS 
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SPEED and STAMINA 


Carburizers used in making armor plate must have 
Speed and Stamina! 


Park Chemical Company manufactures such ma- 
terials, especially formulated for the production of 
both light and heavy plate. 


Our Laboratory is in a position to assist you with 
any problems of this nature. 


Get in touch with us. 


PARK CHEMICAL COMPANY 


Detroit, Michigan 


“Everything for Steel Treating” 
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OPERATING ECONOMY 


y ERE is the furnace you have been ask- 

ing for! Accurate—Yes! You can meet 
the most rigid requirements of government 
and individual specifications—= 1 point Rockwell on every load 


FURNACE ACCURACY 















every time, whether dense load, coarse load or in a combination load. 
Huge volumes of heated air are forced through Despatch Furnace 
loads at terrific velocities making them ideal for either ferrous or 
non-ferrous heat treating from 275° to 1250° F. 


Consider, too! Despatch Furnace economy—Many users have re- 
ported 80°¢ operating savings compared with previous heat treating 
costs. Such economy can be easily understood when you analyze the 
many New Despatch Furnace Features outlined in the new Bulletin 
No. 83. Mailed on request. 


The outstanding performance of Despatch Convected 

\ir Furnace is due to the distributing and circulating 

of heated air along natural heat flow principles. 

/ Despatch introduces the heated air directly beneat 
the loaded basket. The high pressure of the air circu- 


lating blower forces the heat np throuch the load 






} j i? ; 

zs Note how this follows the natural tendency of heated 
‘ \} 

Thi Despatch Pet ? | air to rise; so that greater air circulation can be se- 
5 espat« ‘ a 

. . £4 ; ' ] : } . 
Type Furnace is used os“ Se Na T ~ ht ured with less horse pow r. 250 or more air circula- 
*a7'%* } 
by Minneapolis-Moline ee IP ~}) tions through the load are accom plished per minute in 


Power Implement Co Despatch furnaces to assure maximum uniformity, 


rapid heat transfer and economy 


o ~ Fe 
nde rotor BSD ESPATCH OVEN CO. 


letin No. 81. lt contains many 
MINNEAPOLIS MINNESOTA 


ideas to help solve your fur- 
MOUNTED 
WHEELS OF 


nace preblems. 
150% Longer Life 


V/T Super Bond is the most 
important development in 
mounted wheels in 30 years. 
Does work faster and better. 
Won't ridge on welds, sharp 
corners, sinking dies, barber- 
ing, etc. 

TRIAL WHEEL—Tell us 
kind of job, type of equip- 
ment you use and size wheel 
and we'll send you one to try 
out. 

FREE CHAR T—A Wall 
Chart 22 x 15” shows actual 
size and shape of every 
standard Chicago Mounted 
Wheel. Ask for one. 























SPECTROGRAPHIC EQUIPMENT 


Hi-Power Grinder 
For jobs beyond the capacity of the Handee, nothing compares 
with the HI-POWER in vibrationless performance, precision and 
stamina. 17,000 r.p.m. with ample power to drive 
a 2!” diameter wheel. Weight 3 lbs. In wood 
case with accessories, $35.00. 


HANDEE TOOL OF 1001 USES 


A small “power house” that can be used 





AC ARC and ARL DC ARC 
SPARK UNIT SPECTROGRAPH UNIT 






A complete line of electrical source units, AC Are, DC Are and 
AC. Spark. 

Phe ARL Spectrograph is outstanding in dispersion and resolu- 
tion. Comparator and Densitometer for film or plate. Develop- 





. . ing, Washing and Drying Equipment for film or plate. A com- 

wherever there is an electric outlet. ; - ; 
+s : . plete line of spectro-chemical equipment. Calculating Board, 
Grinds, drills, polishes , cuts, routs, carves, Speci mn Molds and Specimen Briquetting Equipment. An 
sands, saws, sharpens, engraves, cleans, experienced Staff to supervise installation. Accuracy of 


etc. Uses 300 accessories. Weighs 12 oz. spectrochemical analysis plus or minus 3%. 
25,000 rpm. $18.50 postpaid with 7 


. Write to 
Accessories. 
10 


ie Harry W. Dietert Co. 


or 9330 Roselawn Ave. Detroit, Michigan 





Send for Catalog of Complete Line 


CHICAGO WHEEL & MFG. CO, 
Makers of Quality Products for 40 Years 
1101 W. Monroe St. Dept. MP. Chicago, Ill 
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NOW! ANEW I 
SUPEREX INSULATION! 
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Out of the J-M Labora 
efficient insulation fo 


tories comes th 
r temperatures U 


is lighter, stronger, more 
p to 1500° F.—L-W Superex 


ce 








For temperatures to 600°, J-M 85% 
Magnesia; to 700°, J-M Asbesto- 
Sponge Felted; to 1900, J-M Superex. 
This has been standard insulation prac- 


tice in thousands of plants. 

Now, for intermediate temperatures 
50°, the J-M [Laboratories have 
.da companion pr duct for these 
lations—the new L-W 
ire range, 


up to 1 
develope 
outstanding jnsu 
eorex. Within this temperart 
rex blocks and pipe insulation 
y and permanence 


Sup 
L-W Supe 
the durabilit 


provide 
istic ol all 


so characte! 


J-M Insulations, 


advantages of light 


1 increased 


added 


with the 
high strength an 


weight, | 
lating efficiency: 
VO” ant 


insu 
Between 1: 
now known 
1 choice for 
ciency in ser’ ice. 
-W Superex 
data 


1 1900°, the former 
as H-T Superex, 


reliability 





Superex, 
still remains No 
and maintained efi 


Detailed informat 
in engineering 
ucts on the 


ion on L 


now available 
our copies and {; 
complete line of J-M Insulations, 
write Johns-Manville, 92 Kast 


Street. New Y ork, N. . 


is 
sheets. For \ 






just 
10th 













Umi Johns-Manville INDUSTRIAL INSULATIONS 


FOR EVE 
L-W Superex BI ay we enon 
ocks and Pipe Insulation. . EVERY SERVICE.. 


85% Magnesia.. 


. Sil-O-Cel ee Blocks .. 
s rick... Rock C 

ork... JM-20 Bri 

: a rick 


. Asbesto-Sponge Felted. . 
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WHY AN ECLIPSE OVEN FURNACE? 


@ RUGGED IN CONSTRUCTION 
Every Eclipse Oven Furnace—small—medium, or 
large size is constructed with structural steel frame- 
work, cast iron door, forehearth and legs. Walls, 
door, hearth and burners are designed for hard 
and continuous usage. 


@ HIGH IN EFFICIENCY 


Heavy brickwork and good insulation coupled with 
properly designed burners and controls assures all 
Eclipse users good efficiency. 


@ WIDE TEMPERATURE RANGE 


Whether it’s 600 or 2000 Deg. F. we can supply a 
furnace to handle the entire range. This is accom- 
plished by proper arrangement and sizing of burn- 
ers and controls. 





Write for Literature — Address Dept. DN 


Eclipse Fuel Engineering Co. 




















Tungsten Powder ... . 97-98% 
Pure Manganese .... 97-99% 


Ferro-Chromium ... . 60% 
Pure Chromium... . . 98-99% 
Ferro-Tungsten .... . 75-80% 
Ferro-Titanium .... . 25% 


Ferro-Vanadium .... 35-40% 
(1% Silicon 


Send for Pamphlet No. 202! 


ROCKFORD, ILLINOIS 
Metal & Thermit Corp. 


120 BROADWAY, NEW YORK, N. Y. 


PURE CARBIDE-FREE 
\ \ J WY NM) Oe Oe! 


a 
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tical information about every phase of 











netal industry is contained in the books ks listed on this 
below. Written by outstanding men f the hand oupon below 
ig practical experience, these volumes ‘merican Society for 

in reliable technical data obtainable 

ere else 








FOR CHRISTMA 











wo! RN STEELS Pittsburgh lecture series 
lectures on manufacture, inspection, _ K Met 
nt and uses of modern steels delivere:l =— \ ! ! ut 
standing men in the field before the ed ' ur ‘ ° | taking 
zh ASM chapter fort w Dr. | put thie , 
ges, 156 Illustrations Cloth Binding nai a ran P _ =" a " 
9 $3.50 alias in important = pes rend 
hr eager me quepers 68 | efor B £4.00 
HARDENABILITY OF ALLOY STEELS... eS ene eae eo - 
dane _2e ‘ E ) — . t ‘ cl pter mn nter il Stress et , , ‘ ead 
Par . soon acne Pag a, p: rant harde “wt : ; “tee reels ot : b bie tne rHE WORKING OF METALS Seventeen pa- 
sym) ee Ps ages, , ustrations, lot book published , ount? pers by lea:ling authorities in the metal world 
S9 ss $3.50 Here's the book ou've . . , which were presented at the two-day Symposium 
vet complete treatis« DI ‘ - Plastic Working held during the National 
CARBURIZING . Written by 16 outstanding oP a a sree ee . Metal Congress at Cleveland. Gathered together 
er the metal industry with oral and written R a . P 25.00 t ne comprehensive volume the papers form 
discussions by 43 authorities. A collection of . os — a complete ip-to-date account of the subject 
e papers and discussions presented during the f metal working rhis book contains 469 pages 
carburizing Symposium at the National Metal PY ROMETRY OF SOLIDS AND SUTREACES and is bound in red cloth in the standard 6 x 9 
‘Yongress in Atlantic City Gathered together Robert B Sosr hte ! I orator neh size $5.00 
e compact book, the material offers an up- { Ss. Steel Corporatio! 
-the-minute source of information about car- | thie comprehensive h k Dr. So ex PHYSICAL TESTING OF METALS by H. D 
rizing Covers action of solid carburizing the scient f , f pyr a —_ 7 : Churchill 
agents, gaseous media for carburizing, selection i isses the pyr atew at et ' meal Fundamental principles, application, interpreta- 
hardenability test for carburizing steel, pro- f thermocoupk . pvrometr er tion of vurious tests Contains a short history 
tion carburizing, commercial carburizing metr controller kit , nvr etr of testing methods, followed by specific modern 
containers, and physical and chemical charac- heat treating ' ne ne pvromets ipplications Contains 110 pages illustrated 
teristics of carburizing compounds and their nd radiatior pyr tt f , vr 7 by 25 charts and photographs 6 x 9 .. 82.00 
handling in production P 
io ce 9 ywetr: . . j , 
400 T ges 200 Illustrations—$4.00 Cloth Binding, Rindi: #2.00 GRAIN SIZE SYMPOSIUM Papers presented 
6 x 9 by 16 authorities at the Nat nal Metal Congress 
ee 2 il la : . yn grain size stu:lies and the control of grain 
: ' LECTURES ON STEEL AND ITS TREATMENT sian in taerenn anakale 
WETALS—HOW THEY BEHAVE IN SERVICE by John F. Keller ize in fe al 
tures preset fore t lelp! ; Pages, 6 x 9—Cloth Binding 2.50 
eh I nted before he | idelphia A blacksmith who by long and careful stu‘ly s oa 
Cnapte! . ipters cover behavior o has mastered the mysteries of iron and steel so ; renee ae oe . a 
nder stati oad repeated loads ind that he makes them understanjable through CONSTITUTION OF STEEI AND CAST IKON 
Also it ted re pters ! what homely similies and every day comparisons by F. T. Sisco 
loes tft met s ine rrve i t differ eet - yl nine ir lear lerat lable ner 
: : 329 Pages, 6 x 9—Cloth Binding 3.50 ~Epte . & 8 cee anae aces ~~ 
ce ~ es. he meta irg ul functions of carbon and the 
‘ x 9 l trat Paper Bound ommon a vine elements, effects of heat treat 
s1.00 rooL STEELS by James P. Gill ng and variations in alloy content to secure 
4 series of five educational lectures on the nternal structures that give desired physical 
ro ! >< ‘” 7, ne an< cart izing 
ENGINEERING ALLOYS ...by N. E. Woldman Sorgetton,  PrORerties ARS NEES CF commeren pie Gules a a 
ind A. J. Dornblatt : tool steels including manufacture, classification extensively W . i} 
and selection of tool steels: evaluation and test 2 Pages, 6 x ) ( Bir rh 8200 
yne-volume library of alloy information Its ing; effect of alloying elements; carbon and low 
1@ accurate, convenient solution to your most ' paaias 6 ; = toon 
, i: ’ alloy tool steels oo steels of iter ediate . > here 
lificult alloy problems Now you may have at alloy content high carbon hig chromium INCLUSIONS IN TRON I ( t.. Wohr an 
finger tips the tradenames, the properties, steels and high speed steels 4 careful stud f the ommor nclusions, thelr 
he mposition, the uses and the manufacturers ca fo ; P oe : sian nature and effect scuss¢ the problem of 
f 8206 important commercial alloys from all 36 Pages, 6 x 9—Cloth Cove $2.50 ' isior ' method of appr h to its study 
r the world. Five years of painstaking effort , Pag: » 2 th Rie $3.00 
e part of the authors and alloy manufac- VETALLOGRAPHIC TECHNIQUE FOR STEE!I 
irers have made this book a virtual encyclo- | ‘ . : 
pedia of alloys—an engineering tool you should NITRIDING SYMPOSIUM Papers presented 
h n your desk s t I A writte t } severa ithorities at ne of the recent Con- 
P ‘ : oo : : = . ae W ty t ‘ ! Te ventions f the Societ reviews the possibilities 
622 iges—Cloth Binding, 6% x 9% $10.00 . P per ; f this t , selection of nitriding steels and 
’ Le of t ‘ ‘ 
; | PI I 
APPLICATION OF SCIENCE TO THE STEEL Page . ’ Page 6é x 9— t | ns $1.50 
INDUSTRY by W. H. Hatfield | S2.00 
eview of British steel making and rolling prac- rHE QUENCHING Of STEELS ) H J 
Many common steels are discussed. Chap- VETALLURGICAL DIALOGUE \ Frenct 
te n steel at elevated temperatures and tool S ve \ut pl ) hrawae further ght upon the laws f oling 
ery steels contain much valuable data 4 ou 1 d espe sly ’ onditions iting those en- 
ges, 6 x 9—Cloth Binding $2.50 whereit te vers his } intered the practical heat treatment of 
s ft \ eel roe \ f r teel« ( nee mediums ire lassified Effect 
, a ‘ ter ff « and s ine f YT in pro ss nad ources 
PRECIPITATION HARDENING : . oor , gor tees ented in detail 
* \ | Val stior ' irdness are presented n “tai 
ir symposiur on Pre pitat Hard ns a.00 Gives a simple means for sel« ting proper cool 
‘A prese ted t the Chicago Met ng soluti ' tables for leterr ning ine 
ow a ible STEEL PHYSICAL PROPERTIES ATLAS by afte 
pitt book | ng beer Vritten | ’ Cc. Newman Dawe if nine 
x pert im the field of \ge flardet ‘ . oo ‘ 6» ) ‘ 2.f 
he tic Hards — Accurate physical characteristics of steels are t L n . y 50 
, : ; . : available at a glance in this authoritative refer 
6 x 9 6G lustratior Red ¢ ence book hirty-five charts ir Jlor show the HEAT TREATMENT, USES AND PROPERTIES 
$5.00 effect of carbon content alloy ontent, heat OF STEEI t H. | NK nowltor 
treatment, tempering treatments ind other fa , . the v , j ' : irbor ind a ov steels 
WACHINING OF METALS tors influencing physical characteristics of eir select ind properties btainable by 
Rotel P steeis 7 j tre tments ¢ suthor go¢ it ength 
Met , nerens 10 Pages _ \ ] very heavy I per te the pe ties f « } ates neth is and 
Cloth Binding $2.50 equipment for indling irburizing, heat treat 
' . ; | ‘ 0 er ’ j ‘ ‘ 
a2 . . 
ALLOVING ELEMENTS IN STEER! war ‘ Page 6x 9 t I ding $4.50 
VR . ‘ ' ~ 
tam Ae neg eee! het jeorge ed esente ASM METALS HANDBOOK 
~ ot pplied Sctence nd Went , 
H \ ( I f \ é 
' 
~* T } It \" \T 
il ALI Ray ! ‘ t \ 
\MERICAN SOCIETY FOR METALS . 
Ol Euclid Avenue, Cleveland, Ohi 
GENTLEMEN : 
, 
Please send me the books circled above, for which I im encios "4 I isn { } 


money order ( ), check ( ), purchase order ( ) 


NAME 


ADDRESS AMERICAN SOCIETY FOR METALS 


City STATI 7301 Euclid Avenue Cleveland, Ohio 
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BLAST CLEANING 
BREAKS “BOTTLENECKS ® 





If you are on the “spot’’—with staggering production 
requirements you can’t meet because of delays and 
hold-ups in your cleaning department—see Pangborn 
at once. BECAUSE—Pangborn specializes in blast 
cleaning application and engineering—knows all the 
possibilities for improved operation and production by 
having been the acknowledged leader in designing, 
building and servicing this type of equipment for more 
than thirty-six years. 


It takes ALL KINDS of Blast Cleaning equipment— 
AIR and AIRLESS methods—to clean today’s production 
requirements EFFICIENTLY (quickly, accurately, uni- 
formly, without rejects, without breakage) and 
ECONOMICALLY (at lowest possible dollar cost per ton 
cleaned). 


Pangborn Air Blast ROOMS and CABINETS are 
working overtime today as Industry everywhere con- 
tributes to Defense. Pangborn Airless ROTOBLAST 
BARRELS and TABLES are turning out tons of work, 
shift after shift, at increased speeds and lower costs to 
the satisfaction of both management and operators. 

lf YOU are on the “spot’’—trying to increase your 
finished production—you'll be satisfactorily surprised at 
what PANGBORN can do for you. No obligation, of 
course, for performance details. Just wire or write today. 
Engineers in every section of the metal working field. 


Pab BURT 


WORL ’S LARGEST MANUFACTURER OF BLAST 
EANING AND DUST CONTROL EQUIPMENT 





PANGBORN CORPORATION e HAGERSTOWN, MD. 





TOOL STEEL 
TOOL 





Columbia 












SHOP INFORMATION — 


Often ‘shop men do not have 






needed information on our steels. 









Manufacturers are urged to make 


full use of literature which we have 






available for this purpose. 






If we can help, call on us. 
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INDUSTRIAL 
FURNACES 
of all kinds 


FORGING, HEAT TREATING, METAL 
MELTING, ETC. 
e 


CAR TYPE FURNACES, CONVEYOR 
FURNACES and the STEWART GASIFIER 
* 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 
you quickly. 


CHICAGO FLEXIBLE SHAFT CO. 


1104 South Central Avenue, Chicago, U. S. A. 
FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 
Eastern Branch Office: 1 W. 42nd St., New York, N. Y. 
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The new Steel Castings Handbook, just off 


the press, summarizes the experiences of 


hundreds of engineers, designers, metallurgists 
and steel foundrymen. It is the most complete 
handbook on Steel Castings ever compiled— 
conveniently arranged for quick reference— 
well illustrated, attractively printed and dur- 


ably bound. 


MODERNIZE 


EEL 


YOUR 


It will help you 
turn out a better, 
more modern 


product 


The book contains over 500 pages of facts, 
ideas, tables, charts and illustrations—all de- 
signed to help you manufacture a better and 
more modern product, often at a substantial 
cost saving. It should be on your desk or in 
your library night now. 

Ask your foundryman to show you the New 
Steel Castings Handbook, and tell you how 
to secure your personal copy. The book is 
valued at $2.00 per copy, postpaid, and the 
supply is limited. Steel Founders’ Society of 
America, 920 Midland Bldg., Cleveland, Ohio. 


PRODUCT WITH 











eral atom 


Plastic 
Deformation 


(Continued from page 808) 


slippage has occurred by sev- 


the “fit” 


spacings 


between like atoms may be 


increased. In other words, the 


total amount of atom misfits or 
displacements for the two layers 
may be reduced, in which case 
it will be harder to continue the 
shear. The material will, in fact, 
have been strengthened by slip 
Potential 


energy will have decreased, and 


on the erystal plane. 


the shearing strength increased, 
to be followed at a distance of a 
few atom planes by another slip. 

If there is litthe impurity, or 











Products that Give = 
Added Years of Service 








Perforated Pickling 
and Annealing Bas- 
kets. Any size and in 
any specified metal 
thix k ness. 


Annealing C 


used in the 
mills. Any size 
shape 


over 


steel 


Any 


Carburizing Boxes 
Seamless drawn cov 
er and bottom 


Annealing Tubes 


These are 20 feet 


long Made tf© 


specihcations 


your 


Seamless Steel Cylin 
der Cap. Light in 


weight 


Lightweight Alloy 


Bubble Caps 


Any 


style to fit your pres 
ent construction 


THE PRESSED STEEL COMPANY 


WILKES-BARRE ° 





PRESSED STEEL COMPANY PRODUCTS 


PENNSYLVANIA 


Carburizing and Annealing Boxes, Thermo- 


couple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel Neck Rings, Welded 
Alloy Tubing for High Temperature and Corrosive Application 
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the temperature is high, no great 
differences in potential between 
planes adjacent to each other 
need be expected, so relatively 
few shearing or slip planes will 
actually occur and “block” thick- 
ness will be large. But at low 
temperatures and in the presence 
of increased impurities, a wider 
range of existent potentials must 
be expected, and the number of 
chances of slip planes forming 
is increased, leading to closer 
Heat has 
the effect of reducing differences 


spacing of slip planes. 


in potential between the various 
parallel planes. Slip starts on 
planes having particularly high 
potentials, and continues on 
those of successively lower 
potentials. 

Now the forces about the 
atoms of a erystal are three- 
dimensional and highly direc- 
tional in intensity variation. 
Hence any strain on one plane 
which tends to a better fit on that 
plane will be accompanied by 
some tendency on other planes 
to a better fit. 
surprising, therefore, that the 


It should not be 


planes of no motion, or of little 
motion, should be strengthened 
by slippage on the plane of prin- 
cipal motion. 

As mentioned by Dr. Hoyt 
TAYLOR speaks of interiot 
“faults” and “eracks” in his 
explanation of the strengthening 
due to cold work. If we substi- 
tute “mismating strains” fol 
such faults and cracks, and 
acknowledge that cohesion, 
though reduced in intensity, is 
maintained, we are able to arrive 
at the three-dimensional picture 
consistent with the known facts 
about inter-atomic forces. 

The picture I have suggested 
appears to be consistent with all 
of the observations and gives al 
least qualitative reasons for the 
variations which have been 
observed. It is consistent with 
a purely elastic movement at low 
loads. It also suggests directions 
in which tests may be carried out 


to improve our knowledge. 


EpWARD ADAMS RICHARDSON 
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INVESTIGATE THE NEW 


TYPE’G’ MororRLoweh 


72 NEW SIZES FOR a 
INDUSTRIAL USES AND 
FOR OIL AND GAS 
FURNACES — PRES- 
SURES UP TO 2'/, LBS. 


LOW FIRST cost wed 
Over 72 sizes, attractive prices , = ;' 
Type ‘FS’ 
. Moto 
storblowers totalling more than 100 
— on ,O000 


Careful planning and mass pro 
duction give you a better blower 
metal treat 
in » 
g plants throughout the country. No { 
™ y. NO Tiner 


for ess ° 
m ney 210 
> 
] 4 € ¢ ( 
ale 


u 
h are ee n a t 2S i e ge s ODS, al d 


igs Rolled steel 
its se 
ection for large installations 


EASY TO INSTALL 
packed ball bear 
d motors are 


The unit can be placed whet 
convenient 


gs and standart 


Now! 
ngersoll-Rand has designed the new T 
ew Type''G 


Flexible casin 
th used on all 


pipe connectors are supplied with 
p FOR BURNER SE 
es you full-rated 
ingle oil- 
or gas-burning furnace. It 
‘ S rugged 


ever most 
sizes 


each unit No concrete foundation DESIGNE rvice Mot 
) — 
required. aan orblower primarily {fc 
The Type G"'giv y for industrial u 
ss ses } 

at full load, also pract- anc 

re through- construction gives | 
yng life and low maint 
enance 


range 


pressure 
ly constant 
tire operating 
er consump: 

for inspection or cleaning 


_Ingersoll-Rand 
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nates the necessity for close in- out the en 
nal clearances which are ex: In addition the pow 
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e carried on grease- 
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plicity of design makes al] units 
units easily accessible 
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WEARING PARTS LAST 


MUCH LONGER 
Br coumonovraceo 
ME unraceD| 


WHEN FAC. 
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Sixth Floor, Buhl Bldg., Detroit, Mich. 


558 W. 54th St. 2054 W. Harrison St. 208 Midco Bidg. 
NEW YORK CHICAGO TULSA 
3155 Seneca St. 123 W. Philadelphia St. 
BUFFALO WHITTIER, CALIF. 


ARMOR PLATE or MATCH PLATE 
... It’s all the same to a DOALL 





FIRST AID TO OUR 
DEFENSE PROGRAM 


Top illustration shows a DoAll 
cutting out holes on flask dowels 





~ in aluminum match plate for 
metal patterns. 
In the circle, armor plate is 


being cut at the rate of 40 square inches per hour. 


For cutting internal and external shapes from any metal 
up to 10” thick. DoAll replaces shaping, milling and lathe 
work with enormous savings of time, labor and material. 
Let a factory trained man bring a DoAll to your plant and 
show you what it can save you. 
FREE—Handbook on Contour Machining, 158 
pages of valuable metal working helps. 


CONTINENTAL MACHINES, INC. 


1307 S. Washington Ave. Minneapolis, Minn. 






WALL-COLMONOY CORP. 





( Pronounced COLE’-MON-OY) 


3,000 FORGINGS FROM UNCOATED DIES 
15,000 FORGINGS FROM COLMONOY COATED DIES 


Hot straightening dies that had been good for 3000 
forgings were coated with COLMONOY No. 6. Pro- 
duction jumped to 75,000 forgings. Costs were cut in 
proportion. Job Profits increased. 


There’s a grade of COLMONOY for every hard-sur- 
facing need, and expert engineering service from our 
home and branch offices to help you make the maxi- 
mum savings through proper application. 


Write for Catalog 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 










with JESSOP MOGUL 


1b: Ng Molybdenum-Tungsten 
HIGH SPEED STEEL 


(1). PAY LESS for TOOL STEEL. JESSOP 
“MOGUL” costs 13¢ per lb. less than standard 
18-4-1 High Speed Steel .. . weighs 8% less, there- 
fore fewer pounds are required for a given num- 
ber of tools. 

(2). GET INCREASED PRODUCTION. JESSOP 
“MOGUL” tools can be hardened to high values 
without loss of toughness .. . average about twenty 
per cent greater efficiency than 18-4-1 High Speed 
Steel on many jobs. 

(3). LOWER HEAT TREATING COSTS. JESSOP 
“MOGUL” requires considerably lower tempera- 
tures for hardening than 18-4-1 High Speed Steels 


> 
» 
» 


. Saves substantially on fuel or electricity. Has 
a wide hardening range (2150° to 2250° F.). 
JESSOP “MOGUL” Molybdenum-Tungsten High 


Speed Steel is suitable for practically any applica- 
tion where other high speed steels have been suc- 
cessful. Our bar mill has been geared 
for prompt deliveries. For further in- 
formation, write JESSOP STEEL CoO., 
624 Green St., Washington, Pa. 











‘Jessop Stee/s * America 
CARBON. HIGH SPEED- SPECIAL ALLOY 


EST. (Ome. 7*™ MPOSITE STEELS 


Spy, weet } a 


ivr ie\y 
ING 


NLESS 
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How Calcium Alloys Help to 
Improve Steel ....... 


ALCIUM ALLOYS are rapid and effective de- 

oxidizers for steel. Added to acid steel, these 
alloys improve fluidity and eliminate porosity in cast- 
ings. Calcium forms strong basic oxides which combine 
with acid oxides and thus cleanse the steel by form- 
ing low-melting-point inclusions which coagulate and 
rise rapidly out of the bath. Calcium alloys help to 
eliminate gases by increasing the fluidity of the molten 
steel. They do not reduce grain size when used alone; 
thus they do not decrease machinability. Calcium al- 
loys are not harmful if used inadvertently to excess. 

“Electromet” calcium alloys include calcium-silicon, 
calcium-manganese-silicon, and calcium-aluminum-sil- 
icon. One of our metallurgists will gladly call and ex- 
plain further the function of these alloys and how 
they can be used to best advantage. This service is 


yours for the asking. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC New York, N. Y. 








Items of Interest 


Manganese Raises High-Tem- 


Ferro-Alloys 


steels. 
+ 


Nitrogen Improves Properties 
of High-Chromium Steel Cast- 


working and improves weldability 
These benefits are of particular ad 
about other ‘Electromet” vantage in modified 18-8 stainless 
steels; in 25-12 chromium-nickel 
steels; and in 25-20 chromium-nickel 


perature Ductility of Stainless 
Steels — From 1% to 4% per cent 
of manganese in stainless steels of 
the austenitic chromium-nickel type 
increases their ductility at high tem 
peratures, and thus facilitates hot 






































ings—Tests show that nitrogen in 
cast steels containing over 20 per cent 














chromium increases ultimate strength 
vield point, reduction of area, and 
elongation. Machinability is not sac 


rificed. Corrosiun resistance is unim 
paired. Nitrogen can be easily added 
as high-nitrogen ferrochrome. 


Columbium or Titanium Pre- 
vents Intergranular Corrosion 
in Chromium-Nickel Steels—The 
addition of columbium or titanium 
to austenitic steels containing 18 to 
30 per cent chromium and 8 to 20 
per cent nickel eliminates intergranu 
lar corrosion. The columbium con 
tent should be from 6 to 10 times 
or the titanium content from 4 to 6 
times, the carbon content 


Calcium-Silicon Simplifies Pour- 
ing of Steel Castings — Calcium 


silicon used as a ladle deoxidize: 











cleanses the steel and increases its 
fluidity. Steel treated with calcium 
silicon flows freely right to the end 
of the pouring period. This simplifies 
pouring practice. 


Columbium Improves 4 to 6 
Per Cent Chromium Steels- 

When wrought 4 to 6 per cent chro 
mium steels contain a small amount 
of columbium, they do not air-hard 
en, and are more ductile even in the 
as-rolled state. They have higher creep 
strength, toughness, and oxidation 
resistance at elevated temperatures 
Welding and cutting are facilitated 


If you want more information 
about these and the many other: 
“Electromet” ferro-alloys and metals 
and the service that goes with their 
purchase, write for the booklet 
‘Electromet Products and Service 


Electromet 


Trade Mork 


Ferro-Alloys & Metals 


Available through offices of Electr: 
Metallurgical Sales Corporation in Bi: 
mingham, Chicago, Cleveland, Detroit 
New York, Pittsburgh, and San Fran 
cisco. In Canada: Electro Metallurgica 
Company of Canada, Ltd., Welland, Ont 
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The word “Electromet” is a registered trade-mark of Electro Metallurgical Company 
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UNION CARBIDE AND 
CARBON CORPORATION 



































GET THE MOST 


OUT OF YOUR HIGH SPEED STEEL TOOLS 









Size No. 2 
Model “Y” 
Price $285.00 





Maximum hardness is easily obtained with 
Sentry equipment because the Diamond Block 
Atmosphere provides complete protection for 
the surface, and tools can have ample soaking 
time at the high temperature with no danger of 
burning even the finest cutting edges. 


Total elimination of scale, decarburization 
and any reduction in size makes it unneces- 
sary to grind after heat treating. 


These advantages plus consistent uniformity 
of hardness with no variation or spoilage en- 
able you to get the most out of your high 
speed steel tools. 


The quick heating, uniform chamber tem- 
perature, and low operating expense of Sentry 
Furnaces make it possible for you to obtain 
these desired results at extremely low costs. 


Write today for details on Sentry high speed 
steel hardening or send samples of your tools 


for a demonstration. 


The Sentry Company 





FOXBORO, MASS., U.S.A. 





These Questions On 


FORGING METALS 


Can it be forged? 

What is most suitable steel P 
Can non-ferrous serve? 
Does it machine readily in the 
heat-treated condition P 
How about the fibre direction? 


. and HUNDREDS more 


are fully answered in the 


FORGING HANDBOOK 
B 
Waldemar Naujoks ail Donald C. Fabel 
630 pages______._-__- 400 ill. 
Red cloth binding__-_-__- 6x9 
$7.50 


published by the 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. Cleveland, Ohio 








NOV--- 


GET YOUR FREE COPY 
OF OUR NEW CATALOG 
AND DATA BOOK +602 


["s yours free for the asking! 
It contains 120 pages of val- 
uable data on all types of 
heating and heat-treating prod- 
ucts, including: Blowpipes 
& Burners, Furnace 
Burners, Forges, Oven 
Furnaces, Pot Furnaces, 
Velters, Heating Ma- 











A Special Sec- chines, Blowers, Tube 
Furnaces and many others. 


— ie, — This A.G.F. Catalog & Data 
teels, Ireat-| Book also contains a section 
ment = and/ on accessories, including: 
Other Data. Pyrometers, Automatic 














Temperature Controls 
and Flow Meters. 


MAIL YOUR REQUEST TODAY ON 
YOUR COMPANY LETTERHEAD 
TO BE SURE OF YOUR COPY; NO 
OBLIGATION. 







Elizabeth, New Jersey 
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ANNEALING BRASS AND COPPER ONTINENTAL INDUSTRIAL ENGINEERS, INC 
7. 


Cc 
5 ~ | 
_ 














- — « ” . 


TA 





a. ~~ 
a. /a> _ 











NiNva\e 


Annealing is frequently the final touch at the point where the 
material becomes a finished product. All the investment in material 
and labor is at stake as well as the manufacturer's reputation with 
his customers. 

The advance in the art of annealing has been marked by many 
improvements on the part of the furnace manufacturers, a few of 
which are illustrated on this page. 

A smooth, continuous and reliable air supply under perfect 
control is a vital necessity. In all cases, perfect control of tempera- 
tures and a critical timing factor of both heating and cooling are 
involved. 

These are some of the reasons why equipment manufacturers 
prefer Spencer Turbos. 

ASK YOUR MANUFACTURER FOR THE SPENCER TURBO BULLETINS 





Pe or 
seks ~—2 ace alia. 


= 


ANNEALING FURNACE. CONTINENTAL ROLL & STEEL FOUNDRY CO 
an 
: NORMALIZING FURNACE, STANDARD FUEL ENGINEERING COMPANY 


PENCEN TURBO COMPRESSORS 


HARTFORD 35 TO 20,000 CU. FT. 3 TO 300 H.P. 8 OZ.TO 5 LBS. 





THE SPENCER TURBINE COMPANY ¢ HARTFORD, CONNECTICUT 




















GORDON SERVICE 





We put the GO in Gordon 
and 
SERVE in Service 


We work like the deuce to 
get your orders out on 
schedule. 

Send us your order the next 
time you are in urgent need 
of wire. 


LEAD WIRE 
Compensatio 
Chromel-Alumel 
Iron-Constantan 
Copper-Constantan 
Platinum 





THERMOCOUPLE WIRE 
Chromel 
Alumel 
Iron 


Constantan 
Rare Metal 


Bare wire, or with all types 
of insulation. 


Guaranteed Standard for All 
Makes of Instruments. 


x**x* *e eK HK * 


We also carry in stock 


Pyrometers 
Potentiometer Control 

Instruments 
Pressure Gauges 
Thermometers 
Control Instruments 
Pressed Steel Pots 
Thermocouples 
Protecting Tubes 
Insulators 
Connectors 
Thermocouple Heads 
Instrument Parts 
Recording Charts 
Ink and Pens 


Ask for Catalog. 


CLAUD S. GORDON COMPANY 


Cleveland Chicago Indianapolis 











METAL 





PROGRESS 


Published by American Society for Metals, 7301 Euclid Ave., Cleveland, Ohio 


W. H. Eisenman, Secretary 


A. P. Ford, Western Representative 
7301 Euclid Ave., Cleveland, Ohio 


Chester L. Wells, Eastern Representative 
Box 24, Chester, Conn 


Index to Advertisers 


Accurate Steel Treating Co. 


roti etre ais 744, 745, 748 
Ajax Electric Co. woe Cay 8Oe 
Ajax Electric Furnace Corp. 

onan 755, 762 
Ajax Electrothermic Corp. . .755, 762 
Ajax Metal Co. . 755, 762 
Allegheny Ludlum Steel Ce. .. 864 
Aluminum Co. of America .. 7 56, 757 
American Bridge Co. . 846 
American Chain & Cable Co., Inc., 

Page Steel & Wire Div. ..... 840 
American Electric Furnace Co. 746 
American Gas Assn. . : .. 830 
American Gas Furnace Co. iF 862 
American Instrument Co. 848 
American Metal Treatment Co. 

calc .. 744, 748 


American Steel Cc astings Co. .766, 767 
Baldwin-Southwark Div. 
Baldwin Locomotive Works . 772 


Bethlehem Steel Co. . 831 
Bridgeport Brass Co. 764A, 764B 
Bristol Co. ... 841 
Brown Instrument ‘Co. . 7152 
Buehler, Adolph I. .... 846 
Bullard-Dunn Process Div., 

Bullard Co. ...... . 850 
Carborundum Co., 

Refractories Div. . 750 

Globar Div. ..... 838 
Carnegie-Illinois Steel Corp. 

ae Agel pane SP, a Oe 834, 835 
Carpenter Steel Co., The . 844, 845 
Char Products Co. .... . 850 
Chicago Flexible Shaft Co. 856 
Chicago Steel Foundry Co. .... 848 
Chicago Wheel & Mfg. Co. .... 852 
Cities Service Oil Co. ........... 820 
Climax Molybdenum Co. sas 
Columbia Steel Co. .. 834, 835 
Columbia Tool Steel Co. ........ 856 


Commercial Steel Treating Corp. 

aa ; 744, 748, 749 
Commonwealth Industries .. 744, 748 
Continental Industrial Engrs., Inc. 


ia aca . 825 
Continental Machines, ‘Inc. .. 860 
Copperweld Steel Co. . a7 
Crucible Steel Casting Co. 766, 767 
Despatch Oven Co. ..... 852 
Detroit Electric Furnace Div. 

Kuhlman Electric Co. 824 
Detroit Steel Casting Co. 766,767 
Dietert, Harry W. i<ke 
Dodge Steel Co. .. csp 766, 767 
Dow Chemical Co. ............. 763 
Driver-Harris Co. . : 836 
DuPont de Nemours & Co., Inc., 

E. I. 

Grasselli Chemicals Dept. 832 

R. & H. Chemicals Dept. .... 865 

Electroplating Div. ..... . 849 
Eclipse Fuel Engineering Co. . 854 


Electric Furnace Co. 
. Inside Back Cover 


Electric Steel Castings Co. .. 766, 767 
Electro Alloys Co. . 764 
Electro Metallurgical Co. 

Union Carbide Co. ... a 861 
Finkl & Sons Co., A. ati aye 742 
Firth-Sterling Steel Co. i 765 
ECC CCPC TT CTT 833 
Flinn & Dreffein Co. . ... S21 


Gathmann Engineering Co. 

aa Aes Ses eee Back Cover 
General Alloys Co. 843 
General Electric Co. , 768 


Metal Progress; Page 866 


Globar Div. 

Carborundum Co. .. 838 
Gordon Co., Claud S. . olivines 
Heinzelman’s Heat Treating 


Hardening Wks., Inc. 744, 748 
Heppenstall Co. cana eee 769 
Holcroft & Co. ...... is ae ier 
Hoskins Mfg. Co. ...... - 826 
Ingersoll-Rand Co. ...... 5 eco 
International Nickel Co. ........ 798 
Jessop Steel Co. ....... peas 860 
Johns-Manville ..... i uiiace anal 
Lakeside Steel Improvement Co. 

BA RO er oP aE AR a ie 744, 748 
Latrobe Electric Steel Co. ...... 770 
Leeds & Northrup Co. ......... 743 
Lincoln Electric Co. ... 5 wate 


Lindberg Engineering Co. 758, 823 
Lindberg Steel Treating Co. . 744, 748 
Linde Air Products Co. 


Union Carbide Co. 847 
Lorenz & Son .............. 744,748 
Mahr Mfg. Co. .. ; . 848 
Metal & Thermit Co. ....... .. 854 
Se GO cine saes 744, 748 
Michiana Products Co. ......... 754 
Monarch Steel Co. ...... — 
New England Metallurgical Corp. 

0 Es a RES Se Ce .... 744, 748 
North American Mfg. Co. . 837 
Ohio Crankshaft Co. ........... 741 
Oklahoma Steel Castings Co. 

Se I Ae WE 766, 767 
Page Steel & Wire Div., American 

Chain & Cable Co., Inc. .. 840 
Pangborn Corp. ...... 856 
Park Chemical Co. ..... .... O81 
Perfection Tool & Metal Heat 

Treating Co. ...... os 744, 748 
Pittsburgh Commercial Heat 

Treating Co. ..... 744, 748 
Pittsburgh Lectromelt Furnace 

a a ae ER 
Pressed Steel Co. See ... 858 
Queen City Steel yeanense Co. 

Te ae eee P Se 
Republic Steel Corp. a 827 
Rustless Iron & Steel Corp. .. 751 
Ryerson & Son, Inc., Joseph T.. 77 
Salem Engineering Co. ......... 77 
Scott & Son, C. U. .. Sian 839 
Sentry Co., The ...... _ 862 
Simonds Saw & Steel Co. .. 854 
Sivyer Steel Casting Co. 766, 767 
Spencer Turbine Co. ... . 863 
Steel Founders’ Society pan ee 
Stuart Oil Co., D. A. .. .. 822 


Surface Combustion Co. 

Pre te tiene Aiea Inside Front Cover 
Symington-Gould Corp. ... 766, 767 
Texas Electric Steel Casting Co. 

iii eRe eet a tee. 766, 767 


Timken Roller Bearing Co. ..... 819 
Titanium Alloy Mfg. Co. .. 864 
Unitcast Corp. 

Steel Casting Div. . 766, 767 


United States Steel Corp., Subs. 
5 iG eat aie mie a .. 834, 835, 846 
United States Steel Export Co. 


ee Perr Pee ree 834, 835 
Vulcan Crucible Steel Co. ...... 846 
Wall-Colmonoy Corp. ..... ... 860 
Wesley Steel Treating Co. .. 744, 748 
Wheelock, Lovejoy & Co. ....... 850 


Wiedemann Machine Co. .. 744, 748 
Wilson Mechanical Instrument 
ME Soeur es ae .. 828, 829 


TOWER PRESS 
CLEVELAND 





et 


At 1/4 the Former Labor Cost 


by using 


EF Copper Brazing Furnaces 


A large automobile plant installed the above E.F. furnace for joining some 
of their intricate assemblies. The results proved so satisfactory that within 
a month after the first furnace was erected they had ordered a second simi- 
lar but larger unit for handling other parts. The illustration below shows 
both furnaces, operating side by side—copper brazing all kinds of automo- 
bile assemblies, including such parts as clutch throw-out shafts, remote con- 
trol shift levers, steering knuckle support arm brackets and many other parts 


The Management reports “greatly 
improved results—neater, stronger 
joints—60 to 75% faster at about 
14 the former labor cost.” 


The above continuous conveyor fur- 
nace is one of the numerous types 
we build for the copper brazing 
process. Other types are handling 
miscellaneous other large and small 
assemblies ranging in size from 
small metal radio tube parts up to 
large assemblies weighing 50 Ibs. 
or more. 


Investigate the copper brazing proc- 
ess. We will be glad to give you 
complete information, put samples 
of your products through one of 
these furnaces to show you the re- 
sults you can expect, give you an 
estimate on the cost of equipment 
to handle your production, together 
with operating costs, etc. Many 
prominent manufacturers are now 
joining their metal parts by the cop- 
per brazing process much faster, 
neater, cheaper and getting stronger 
joints than they formerly consid- 
ered possible. 


Investigate The Copper Brazing Process for Joining Your Metal Parts 
Pp 


The Electric Furnace Co., Salem, Ohio 





I] he operator asse mbles the parts and 


places them on the furnace « 
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Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product or Production 
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Once again, Christmas! 


And as the spirit of the 
Season captures us, we feel we 
would like to clasp hands with 
each of our friends and say how 
much we appreciate their friend- 
ship ..« how much we value 
their kindly and helpful coopera= 
tion... to let them know all 


the good wishes we have for 





their health and happiness during 
this glad season, and for the 
coming year as well. 

But, since most of us dwell 
far apart, to do this is impossible, 
so we use the printed word to 
bring you our greeting . .. avery 


Merry Christmas and a Happy 
New Year! 


The GATHMANN ENGINEERING Co. 
Emil Gathmann 


President 
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